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Mr. Walter S. Hallanan, Chairman
National Petroleum Council

1625 K Street, N. W.

Washington, D. C.

Dear Mr. Hallanan:

Under date of July 16, 1952, Mr. H. A. Stewart, Acting
Director of the 0il and Gas Division of the Department of the
Interior, addressed a letter to you regarding the radio and
radar usage being made by the petroleum industry and requesting
the National Petroleum Council to appoint a Committee to make
an authoritative, comprehensive and up-to-date study and report
on such usage, with such comments and recommendations as are
appropriate.

As provided in the Articles of Organization of the
Council, this letter was considered at a meeting of the Agenda
Committee on July 28, 1952 in Washington, D. C. at which
meeting it was unanimously agreed to recommend to the Council
the appointment of a Committee to make a study as requested by
Mr. Stewart and to report to the Council.

Thereafter, on October 6, 1952, you appointed me as
Chairman of the Natilonal Petroleum Council's Committee on the
Use of Radio and Radar. The other members of the Committee
are listed in the recommendations to the report made by this
Committee. ‘

The first meeting of this Committee was held at
Chicago, Illinois on November 13, 1952. Periodic meetings
of the Committee have been held from time to time and progress -
reports have been made to the Councilil at its meetings on
December 9, 1952 and February 26, 1953. The Committee has
now completed its study and recommendations and I am pleased
to enclose herewith the report of the Committee.

Very sincerely yours,

/S/ F. W. Littell

F. W. Littell

Chairman, Committee on the Use

of Radio and Radar
National Petroleum Council
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FOREWORD

On July 1, 1949 the Federal Communications Commission released
new rules and regulations governing the Industriai Radio Services and
established thereunder,‘as Sub Part "G", the Petroleum Radio Service.
Eligivbility for licensing in the Petroleum Radio Service is 1imited to
those "engaéed in prospecting for, producing, collecting, refining, or
transporéing by_means.ef pipe lines, petroleum or petroleum products,
including natural gas". Under‘the\new rules and regulations, certain
radio frequencies were allocated by the Commission for the exclusive
use of licensees in the Petroleum Radio Service and additional fre-
quencies were allocated on a shared basis with other 1ndustries.

In addition to the Petroleum Radlio Service, the industry is
making extensive use of frequencies within the Maritime, Aeronautical,
Radiolocation, Special Industrial, Highway, Power Utility, Low Power
Indﬁstrial, Experimental and Special Emergency Services of the
Federal Communications Commission.

” The petroleum industry, and in turn, the national securlity
and defense would be disastrously affected if the industry's use of
radio channels were impaired in any way. The essentiality ef the
petroleum industry's use of radio was recognized and confirmed by
the Nationa; Communi@etions Conference held in Washington by the
Federal Civil DE@ense»Administration. Aﬁ that time 1t was clearly
esteblished that present petroleum industry radio communications
facilities were not to be distufbed in any way and that they would
be permitted tobcontinue to operate under industry contfol even

in -a national emergency.




There has been some concern as to the extent to which the oil
and gas 1ndustries are presently using radio facilities basicallyvre-
sérved to thé military. The facts are that except for the limited
use bf three Shoran frequencies, all of the fadio frequencles now
used by the industry are non-military‘frequencies. At the preseht
time, thé militéfy»reoognizes the éssentiality of petroleum indus-.
try usé of radiovtb such an'iﬁpoftant‘degreé'that it is unlikeiy
that‘this use wbuld”be distdrbed by the military even in a nationalk
emergency; - |

'From its earlj usage 1in geéphysical pperations, where radilo
is not only uséd for voiée communication bﬁt to transmit and recérd
the shot—instant in seismic,prospecting, its use has gfown phenom-
enally until tbdaj the latest devéiopment in the radio'art, micro-
Wa?é, is utiiized on lbng haul pipe lines for remote control of
pumps and motors, télemetering of various pressures and other data,
teletype operation and the myriad communications functionS-reQuired
in present day pipe line operations. It is significant to note that
pilpe. line microwave relay facilities far exceed all other present
uses of;microwavé; |

. Pipe 1ineé alsoc inaugurated radio communicétion between patrol
planes, pump étationé and repalr crews to expedite the reporting and
repalr of leaks or other condltions requiring immediate attention,

Radio is employed in production and drilling opefations from
the timé the»rig is moved in untill fihal'completion-of the well énd
then becomesvé véluable operatihg tool in the daily activiﬁies of a
producing fleld. | |

Refineries have found the use of radio a great asset in im—
proving the efficiency_ahd safety of their operations, particularly

in routine maintenance and repailr.
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In marketing operations, radio is a tremendous benefit and is
being used increasingly as conditions warrant. Fuel délivery trocks
vare dispatched by radio on emergency service calls from a central
control station. This results in improved service to the customer
with fewer tank-trucks in use by the oll company. . |

Radio—telephony plays an important role in the movement_of
petroleum products on the inlaﬁd waterways and Great Lakes of the
United.States as well as an ocean—going_tankors. In these services,
radar serves as a névigational ald Which provides a degree of safety
heretofore impossible to realize,

Radar 1s also useful in detecting the presencé of a line-
squall or hurricane and determining the speed and direction of a
storm's movement. Its value to the safety of oersonnel on isolated
drilling platforms in the open sea is readily apparent.

In geophysical prospecting for possible oll bearing structures
offshore in the Gulf of Mexico and other waters, the techniques of
radiolocation have proved to be invaluable as surveying aids. Radar,
Shoran and phase-comparison systems have all given very good results.

The following réport contalns detalled and specific informa-
tion pertaining to the history of “the uge of radio and radar in the
petroleum industry and treats radio usage ofleach brénch of the in-
dustry as a separate subject as indicated on the index page. There
1s also a sectlon devoted to the National Petroleum Radio Frequency
Coordinating Assooiation which describes the function of that asso-
“ciation in recommending radio frequencies to be used by licensees in

the Petroleum Radio Service.




The industry has, with 1its characteristio foregight, organized
a Central Commlittee on Radlio Facilitles wilthin the framework of the
Division of Transportation of the American Petroleum Institute. This
Committee includes broad representation of all phases of the use of
radio and radar and has accomplishéd significant results in its
handling of 1ndustry radlio problems.

The Committee desires to point out at thisrtime the fine
cooperation'of the Federal Communications Commission and its Bureau
~of Safety and Special Radio Services in providing radilo frequencies
for petroleum and natural gas industry use. The Commission has
shown wise and intelligent appreciation bf the induétry's prob-
lems in the past and continued coopérative effort through the in-
dustry's Coﬁmittee organization can be expected to assure sound

solution of future problems.

This short foreword summarizes the high spots of the report.
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RECOMMENDATIONS

The physical limitations of the radlo spectrum and the ever-
growihg demand for frequencies to serve the communiéatidn heeds of
an expanding econémy, make competition for spectrum space ever keener.
and more_préssing° Radio 1s a dynamic, rafher than a static, field.
Protection of the petroleum industry's stake in radio demands con-
stant vigilance. The use of radio and radar'by the petroleum and
natural gas industry has become so comprehensive that it 1s no
exaggeration to state that the ihdustry 1s dependent upon these
facilities to a critical degree in all of 1its operations.

| This Report outlines,_somewhat in detail, the use being made
in many important fields of petroleum industry operation, - The fre-
quencies now avéilable for use are listed and a detalled description
‘of the uses belng made of them is 1ncluded. Based upoh the careful
study aﬁd consideration given this subject by the Committee, we
desire to submit herewith the following pertinentvrécommendations:
1, The National Petroieum Council should cohtinue'to give
careful study andrconsideration to the Industry's radio
.and radar uses and to make further reports on this matter
from time tQ time as significant radio developments éfféct—

ing the industry's operations occur.

no

The appropriate governmental agencles having an important

interest in these matteré‘should be fully infbrmed of the
industry's needs in this fleld and of the manner in which
radio enables this industry to provide for the national

defense and to serve thé public welfare,




All radio matters of industfy—widé concern should be

left in the capable hénds of the American Petroleum
Institute's Central Committee on Radio Facilities, whose
record of accomplishment in this field cannot be surpassed.
All companies using or contemplating using radio ih thelr
opérationélshould participate in the work of the Central
Committee on Radio Facllities, through representation on
that Committée.

The National Petroleum Radlo Frequency Coordinating
Assoclation is in need of competent engineering personnel
fo assist in frequency‘coordination work and all companies
Shouid make personnel who have the qualifications for such
work available for this purpose.

It is important that the industry itself be fully

apprised of the extensive use being made of radio facili-
tlies within the industry andlthat all levelg of the 1in-
dustry comprehend the essentiality of such usage.

Respectfully submltted,

F. W. Littell
. Chairman, Committee on the Use of
Radio and Radar '
J. A, Polhemus, Jr.,, Vice Chairman

Joseph E. Keller, Secretary




Committee Members:

Weldon Brilgance
Rowan Drilling Company
Fort Worth, Texas

W. T. Bulla

Natural Gas Plpeline Company
of America

20 N. Wacker Drive
Chicago 6, Illinois

Robert Gray
Ashland 0il & Refining Company
Ashland, Kentucky

Carl L. Lathrop

Standard 01l Development Corporation
Box 121 :

Linden, New Jersey

W. M. Rust, Jr.
Humble 0il & Refining Company
Houston, Texas

Chet F. Whaley
Chet F. Whaley Well Servicing Co.
Houston, Texas

C. B. Lester

Mid-Valley Pipe Line Co.
Bramlette Building
Longview, Texas

H. L. Cornell

Esso Shipping Company
115 Broadway, Room 301
New York 6, New York

H. G. Pegues
United Pipe Line Company
Shreveport, Loulsiana

H. A, Rhodes
Transcontinental Gas Pipe

Line Corporation
Houston, Texas

R. D. Wyckoff

Gulf Research & Development
Company

Pittsburgh 30, Pennsylvania







at sea.

HISTORY OF THE USE OF RADIO
IN THE PETROLEUM INDUSTRY

The first recorded use of radio in the petroleum Industry was

on board tank ships and was concerned primarily with safety of 1life

About 30 years ago (in 1925) anothsr use was found»fofrradio

in the petroleum industry by geophysical crews engaged 1n prospecting
for petroleum deposits. Frequencies in the 1600-1700 mc band were »
used both for communications and for tfansmitting and recording in-
formation pertinent to the operations as described in the "Geophysical
section of this report.

Farly in 1928 other needs for radio communication in the in-
dustry led to the submission of applications to the Federal Radio Com-
mission (the predecessor to the Federal Communications Commission)
for radio licenses by several oll companies. The CommiSsion ruled
at that time that radio channels could not be assigned for private
use but suggested thatﬂit,would be 1n order for the companies in-
terested to pool thelr resources and form a public servioe cCOorpo-
ration to accomplish the desired result.

. Accordingly, in January‘1929, the Petroleum Communications
Cofporation was.formed and  the consolidatedkapplications of the
interested oil oompanies were filéd with the Federal Radio Commission
on dJanuary 26, 1929, The name of the newkoorporation was changed
tO“Western Radio Telegfann Company on March 28, 1929.

On -June 10, 1929, the Federal Radlo Commission assigned certain

. frequencles to Wegtern RadiokTelegnaph Company. However, becéuse

channels were not assigned to several other oompanies, the decisiOn»

was appealed and licenses were temporarily withheld, pending action

on the appeal.
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On January 19, 1931, the Federal Radio Commigsion granted to
Western Radio Telegraph Company the ffequencies previouély authorized:
namely, two exclusive United States frequencies, 5075 and 5085 ke;
threé Cénadian frequencles for daytime use only in the southern part
of the United States, 5780, 5795 and 5810 kc¢; and also granted four
low frequencies for point to point service, 182, 186, 188 and 193 kec.
| Stationé were authorized at the following points: Tulsa,
Bartlésville and Ponca City, Oklahoma; Jal, New Mexico; Eldorado,
Kansas; and Skellytown, Borger, Breckenridge, Kingsville, Burkburnett,
McCamey, Crane and Wink, Texas.

Due to the general business recession between 1931 and 1933,
01l industry development was retarded to some extent and 1ackrof
| intefest'in this néw ventufe caused many of the participants to
withdraw leéVing_Phillips Petroleum Company as the principal
stockholder.

During 1933, Western Radlo Telegraph Company- lost the fre-
gquencies 5075, 5085, 5780, 5795 and 5810 kc because of non-use.

Subsequent development of this company reSulted in the establish-
ment of radlo-telegraph stations at Bartlesville and Oklahoma City in
Oklahoma; at Breckenridge, Judkins and League City in Texas;
Smackover, Arkansas, and Cahokia,'Illinois. The systemroperated
on 182, 2252, 3045, 4530, 4805, 6745 and 7775 kec.

| As an 1ndication of the volume of business transacted over this
radlo-telegraph system, a total of -10,000,000 wofds were transmitted

during 1941,

TN




This system operated until June 30, 1942, when, beéause,of
wartime restrictions, it was closed by the Defense Communications
Board Order No. 8 issued May 28, 1942,

In 1932 a few oll companies began to use radio in the Speéial
Emergency Radio Service on a very limlted basls 1In the swamps of
Louisiana for communications betwéén drilling rigs and base officés;
As drilling operations began to move offshore it became a necessity
fo maintain communications by means of radio. Some of this service
was rendered by communications common—carfiérs and the réstrby a
few individual o1l companies with extensive holdings ih that area.

In 1938 a new class of station, "Provisional," was established
by the Federal Communications‘CommiSsion under their rules'governing_
"Miscellaneous Radio Services". By interpretation, a number of
petroleum operators qualified for this sérvide»because its,primary
use was for operations involving the safety of 1life and property; |

However, technical problems, as well as =z general'lethargy
toward the use of radio, retafded its general acceptance. by the.in—
dustry as an everyday operating tool. | |

By 1941 considerable interést,was being evidenced in the
possibilities of radio usage throughout the industry, but World War
IT prevented any expanSion of radio installations.. -
| Becausé'of the technical advanceé made in the radio art en-
couraged under preséure of military necessity during thefﬁar, paf—

ticulérly the development and péffection of frequency modulation in

the High Frequency and Very High Frequency bands, entire’ new portions

of the fredquency spectrum became usable, and the whole cbncept‘bf

radio usage changed overnight.
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Frequency modulated signals at very high frequencies are
limited to line-of-sight transmission with very little interference (
from natural or man—made‘sourceé. This meant that the same fre- -
dquencies could be used simultaneously by stations in different
geographical areas without seriously interfering with one another
which would allow the eStablishment of short range systems on a
scale never before possible.

“In recognition of these new developments, the Federal Com-

munications Commission, in keeping with its statutory obligations
to study new uses of radio, decided to broaden the field of users
 to include several categories heretofore denied the use of radio.

The Federal Communications Commigsion embarked on a compre-
hensive study of its frequency allocations in 1942 when the Chair-
man of the F.C.C. suggeéted that the Radlo Industry set up an
organization which might be effective in resolving the problems (
of radio frequency allocations and might set up standards for
new eQuipment.

Since the problem involved all past, present and future
users of ‘radlo, it was readily apparent that the radio industry
would not be able to handle the job without outside assistance.

Early ih‘1943 a committee composed of representatives of
the Radlio Manufacturer's Assoclation and the Institute of Radio
Engineers undertook the development of a plan to carry out the
pfoposal made by the F.C.C. This resulted in the formation of
the Radio Technical Planning Board with headquarters in Chilcago.
Any individual or organization having either a direct or indirect .
interest in any of the services or problems to be considered was (

invited to partlcipate in the Radio Technical Planning Board's

activities.
- 11 -




_ This activity received the serious attention of a few
membergs of the Petroleum Industry Electrical Association, an
organization then composed principally of communications superin-
tendents of most of the major oil and pipe line COmpaniés in the
Midwest and Southwest. |

Because these men were vitally interested in all methods of
communications,vparticularly those within énd for the oil industfy,
they started a movement within the association to become affiliated
wlth the Radlo Technical Planning Board in order to further the
petroleum lndustry's interest in obtalnlng usable frequencies for
its use in day-to-day operatibns.

As a result of thelr efforts, the Petroleum Industry
Electrical Association became a contributing sponéor in R,T.P.B., and
the Pregident of PQIOEQA;’appointed a commlttee to formulate the oil
industry's radio requirements. Thils committee was composed:of R. M.
Bayless, Humble Pipe Line Company, Houston, Texas; J. F. Collerain,
Houston’Pipe Line Company, Houston,.Texag; O. V., Summers, Texas Pipe
Line Company, Houston, Texas; C. C. Sampson, Gulf Refining Company,
Houston, Texas; A. H. Riney, Phillips Petroleum Company, Bartlesville,
Oklahoma; C. R, Hepler, Pan American Pipe Line Company, Houston,
Texas; R. M., Slough, Ohio 0il Company, Findlay, Ohio; with F. W,‘
Littell, Shell Pipe Line Corporation, Houston, Texas, as Chairman.

B This committee then became known as Committee #9, Provisional
and Speclal Emergency Oil‘Induétry.Services; Panel 13, R.T.P.B, It
prepared a very comprehensive statement outlining in minute detail.

the petroleum iIndustry's radio requilrements.
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The Petroleum Industry Electrical Association also retained
the services of Dow, Lohnes and Albertson in Washington, D. C., to
represent them in Docket #6651,the initial hearing before the F.C.C.
in, the matter of the new frequency allocations. Thils hearing was
held in Washington in October, 1944 and was the first at which the
oil Industry had any semblance of united action in support of their
claim for a share of the frequency spectrum. Joseph E. Keller of
this law firm acted as the-Associatioh's attbrney in this hearing.

_ The Commission's report in thils Docket was released in May,
1945, It permitted new uses of radio under experimental grants which
were not entirely satisfactory from an operating standpoint.

In August, 1946, the Commission est\ablishedfthe Utility
Radio Service which included among others, the petroleum pipe
line class of station which permitted radio to be used on a regular
basls in connection with the operation and maintenance of crude, -
‘products and hatural gas long distance pipe iines. However, other
petroléum industfy radio operations, with the exceptlon of»geo—
physics, were still classified as Experimental, which was not a
desirable condition.

Realizing the Importance of radio as an operating tool for
all branches of the industry, the P.T.E.A. group atfackéd the prob-
lem realistically, and on behalf of the industry petitioned the
F.C.C. for the establishment of a ”NewbRadio Service Governing Radilo
 Stations Used in Petroleum Industry Production and Pipe Line Operé—
»tionsiand Promulgation of Rules and Regulatioﬁs Thérefor.”‘ This

petition was filed on January 20, 1947, "not only on behalf of the

P.I.E.A,, but in the interest of all companies desiring to use radilo

- 13 -
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in order to improve the safety and effilciency of petroleum produc-

tion and pipe line actlivities and to ald in increasing and conserving’

this nation's oil supply and reserves." The petition also requested

that pipe line usége be transferred from the Utility Radio Service to -
the proposed new Petroleum Radio Service.

For 1ts hilstoric value as the very beginning of the estab-
lishment of Petroleum Radlo Service as such, a copy of the original
_petition is appended to this report; (It is worth noting that the
suggested "Rules and Regulations" attached to the petition were, with
few minor exceptions, incorporated into the final F.C.C. Rules‘and |
Regulations applying to the Petroleum Radio Service.)

Under date of March 27, l947,vnotification was received from
the F.C.C. that the petition had been denied without prejudice to the
resubmission of.such petition followling the release of‘the Commission's
proposed Rules Governing the Industrial Radio Service. It was further
stated that the Commission was then engaged in a study of the communi-
cations needs of all industries, including the_petroleum industry,
‘with a view to revising Part II of its Rules Governing the Miscellane-
ous ‘Services so as to brovide_for‘the establishment of a‘newJIn—,
dustrial Radio Service, and that the Informatlon submitted in the
petition would be extremely helpful to the Commission'svstaff in
completing its studies of the communications needs of the petroleum
industry. |

- After R.T.P.B. went out of existenée,.the petroleum industry's
only representative group concerned with protecting their overall

stake in radio was the original P.I.E.A. Committee. Because 6f the

_ 1k -




fact that membership in the P.I.E.A. could not by any stretch of the
imagination be considered representative of the entire industry,
steps were taken to Interest the American Petroleum Institute.ih v
the formation of a radio committee which could encompass all phases
of the industry's varled operations in a recognized association'which
would be truly representative of :the industry as a whole,

Mr. T. E. Swigart, President of Shell Pipe Line Corporatilon
in Houston, Texas, became interested in the possibilities of the use
. of radio, and he recommended the establishment of a radlo committee
to the General Committee of the Division of Transportation of the A.,P.I.
The General Commlttee approved the recommendation and so repdrted to
the Board of Directors. The Board authorized the formation of the
Central Committee on Radio Facilities on April 23, 1947, and a tempo-
rary committeefwas appointed a few days later., The first permanent
committee was appointed on November 9, 1947, in Chicago. The Socilety
6f Exploration Geophysicists has given continued support and coopera-
tlon to and wilth this Committee.

The newly created Central Committee on Radlo Facillitles of the
A.P.I. Immediately concerned 1tself wilth the most pressing problen,
that of finallzing the establishment bf the Petroleum Radio Service,

| In close cooperation with the original P,I.E.A. group this
project was followed diligently wilth the F.C.C. Several informal meet-
ings were held with the F.C.C. staff engaged 1in writing fules and
regulations for the prdposed Industrlal Radlo Service, Members of
the Commlttee appeared befofe fhe F.C.C, 1n numerous hearings in

support of the 1Industry's radio needs.
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Finally, on May 3, 1949, the Commigsion announced the adop-
tion of its Industrial Radio Service Rules in final form to become
effeotive'July 1, 1949, Sub-part "G" of Part II, Rules Governing

Industrial Radio Services covered "Petroleum Radio Service" and in-

cluded all of the major target goals contained in the original
peﬁition for the service.
| Updn establishment of this new service, another problem,
that of coordination of frequencies assigned to the service, became
of paramount importance, | |
| After several meetings it was declded that because of the
very nature of the problem, involving the use of all frequencies
allocated to this service, it was of primary concern to the individu-
al users, and that the users should form an assoclation independent of
the American Petroleum Institute through which frequency assignments
should‘be cleared. |
The direct result was the formation of the National Petroleum
Radio Frequency»Codrdinating Agssociation whose history and accomplish-
_ments are described in anotherlsection of this report. | |
" In addition to coordinating radlo problems among petroleum
users, this association maintains close contact with other radio
users in the Industrial Radio Services and cooperates with them on
all matters of mutual interest. |
The volume of work performed by the Central Committee on
Radio Facllities increased to suchba point that on October 1, 1949,
it became necesgsary to appeint and retain a Specilal Representative
of the Committee. Joseph E. Keller of the firm of Dow, Lohnes and
Albertson in Washington was appointed to this position and as of this

date 1s still very actilvely carrying on this assignment, both for the
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Central Committee and thevNational Petroleum Radio‘Frequency
Coordinating Association.

Members of the Central Committee on Radio Facilities, the
Petroleum Industry Electrical Association, National Petroleum Radio
Frequency Coordinating Assoclation and others interested in the prob-
lem took part in the Communications conference held‘by the Federal
Civil Defense Adminlgtration at Olney, Maryland, during the week of
December 10, 1951, |

| In addition to formulating recommendations for civil defense
communication needs, consideration was giVen.to the continued opera-
tion of existing radio systems providing essential services during
extreme émergencies.
A It was recognized that the Petroleum Radio Service is in-
dispensable in the exploration for, production, transportation, and
refining of this vital resource and that the industry would require

the exclusive use of i1ts facilitles for operations in time of emergency

under attack conditlions.

In the Federal‘Civii Defeﬁse Administration Ménual M25-1 dated
October 15, 1952, under Chapter 9, Annex 9-A, Communications Plans,
éppears the following statement: | |

"Radlo Facilitles operated by agencies providing essential pub-
lic services, such as police, flre, power companies, petroleum com-
panies,_natural gas companles, common carriers and other public
utilities, will not be diverted to provide channels'of communications
for.civil defense agencles except on a voluntary basis and at such

times as channels can be made avallable without impairing the

efficiency of the service."
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In a letter dated July 16,.1952 from the 011 and Gas bivision
of the Department of the Interior to the National Petroleum Council
requesting-the,appointment of a Committee to study the use of radar
and radio in the petroleum industry, mention was made of the facthb
thatv”frequencies allocated for the use of the oil and gas industries
are baSically reserved for the military and are licensed under such
reservation"” Except for the limited use of three Shoran frequencles,
none of the radio frequencies now used by the industry are bas1cally
regerved for the military, nor licensed under such reservations.

“We feel'confident that the Petroleum Radio:Service,‘because \
of its vital role in the everyday operations of the industry-and
partlcularly 1n time of emergency, will be permitted to continue
to function during such times in the interest of the national

welfare.

"Whille the history of the industry s use of radio is a

" relatively short- one, the progress which has been.made has been

spectacular indeed. We need only to point out that since the cre-
ation of the Petroleum Radio Service in 1949, over 600jusers haVeb
been authorized by the Federal Communications Commigssion to operate
over 22,000 transmitters..

It is pertinent also at this point to enumerate‘the relatively
small number of frequencies allocated for use in-this service, The
Commission has allocated the following frequencles to the Petroleum

Radio Service:

FREQUENCY BAND ‘ | NO. CHANNELS - | TYPE OF STATION

EXCLUSIVE FREQUENCIES - .
25.02 - 25.30 me - ’ 8 : o Base, mobile
33.18 - 33.38 mc 6 : T "
48,58 - 49,18 me 16 o | " "

- 18 '},—




FREQUENCY " BAND ~ . NO CHANNELS .  TYPE OF STATION

SHARED FREQUENCIES

1614 - 1700 ke o 5 . %ase, mobi%e

2292 ke 1 ,

2398 kC : l 1 "

4637.5 ke 1 " "

30,66 - 30.82 mec : 5 " "

72.02 - T74.58 mc 65%* Fixed

75.62 - 75.98 me o 15%% _ n

153,05 - 153,43 me 9 Base, mobile
' SHARED FREQUENCIES DEVELOPMENT ONLY '

456,05 - 457.95 mc 20 .Base, mobile

952 - 960 mc ¥ Fixed

1850 - 1990 mec * "

2110 - 2200 mc * "

2450 < 2500 mc * Fixed, base, mobile

2500 - 2700 me * Fixed :

3500 -:3700 me * Base, mobile

6425 - 6475 mc * " "

6575 - 6875 me . * Fixed

11700 - 12200 mc * Base, mobile

12200 - 12700 me * Fixed

16000 - 18000 me * "

26000 - 30000 me * "

. *¥These channels available only on condition that no interference re-
sults to television channels 4 and 5.  Continued use of this entire
band now under consideration in Docket number 10315.

*Number of channels available to Petroleum Radlo Service not yet
determined.
Separate sectlons of this report which follow deal with each
applicatioh of radio and radar to the various segments of the petro-

leum industry.
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NATTIONAL. PETROLEUM RADIO FREQUENCY COORDINATING ASSOCIATION

I. INTRODUCTION

New rules and regulations of the Federal Communications
Commission released May 6, 1949 allocated certain radio fréquencies
to the Petroleum Radlo Service. Petroleum companies who are prés—
pecting for, producing, collecting, refining, or transporting by
meang of pipe lines, petroleum or petroleum products (including
natural gas), are eligible for licenses in this service.

Part II - Industrial Radio Services, paragraph 11.57 (a),
stated that "All applicants for, and licensees of, statibns'in
these services shall cooperate .in the selection and use of the
frequencies assigned in order to minimlze interference and thereby
obtain the most effective use of the authorizedvfacilities. Each
frequency, or band of frequencles, avallable for assignment to
stations in these services 1s available on a shared basils oniy,
and will not be assigned for the exclusive use of any one appli-
cant; such use may also be restricted to.one or more specifiéd
geographical areas." This rule clearly indicated the petroleum
industry's obligation to submit to the Federal Communications
Commission a workable plan of fréquency coordination,

IT. ORGANIZATION

In view of the urgency for prompt action in coordinating
the use of frequencles allocated to the Petroleum Radio Service,
the National Penroleum Radio Frequency Coordinating Committee was
“organized in Washington, D. C. on May 16, 1949, primarily for the
guidance of the petroleum industry orgénizations; in coordinating

frequencies for their mutual benefit. This temporary committee was
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asked to function until such time as permanent arrangements could

be made for a national organization representing the petroleum in-

‘dustry. The membership of this temporary committee was open to all

persons or‘organizations eligible in the Petroleum Radlio Service.

| H., A, Rhodes of Humble Pipe Line Company, Houston, Texas,
was elected temporary chairman and W. G. McLarry‘of Magnolia Petro-
leum Company, Dailas, Texas, was eleéted temporary secretary. Seven
temporary regional chalrmen were appointed to initiate the organiéa—
tion of a permanent national committee and to prepare basic fre-

gquency coordination plans which would be acceptable to the petro-

leum industry and to the Federal Communications Commission.

The United States was divided into seven administrative re-
gions and a temporary chalrman appointed for each region. These
temporary regilonal chalrmen were requested to return to their re-
spective regions, call a meeting of all parties interested in the
new Petroleum Radio Service and organize Reglional Petroleum Radio
Frequency Coordinating Assocliations. After the regional associlations
had been formed, each tempofary chairman was asked to submit a re-
port to a national meeting on June 13, 1949 in Kansas City, Missouri.

At the Kansas City meeting, a thorough review was made of the
Washington proposals, particularly with reference to the coordination
of frequencies within the industry. Cénsiderable thought was given
to the protection of the industry's geophysical operations and it
was_deemed advisable to designate certaln frequenciles for their ex-
clusive use. A finél plan and an assignment pattern were adopted

by'the assembly, which cbnsisted of approximately 60 members
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representing all phases of the petroleum industry in the United
States. Each regional chairman presented the views of the users
from his region and these were carefully considered in the delibera-
tions of this body. Permanent officers of the new Association

were elected, as provided for in the bylaws adopted at the meeting.

ITIT. ANNUAL MEETINGS

‘The first annual meeting was held in Washington on June 26, -
1950 ﬁo review the work'of the NPRFCA during its first year of 
operation. A number of minor procedural changes were made in
recommendations that improved efficiency of the organization.

At this meeting, emphasis was placed on using narrow band equip-

‘ment, which appeared inevitable if expansion of usage continued

in this service. Microwave usage was becoming’important.‘ Steps
were taken to initiate coordination of these frequencies.

" In 1950, forty-seven percent of the petroleum radio stations
were concentrated in Region IV, comprising the states of Texas,
Louilsiana, Arkansas and Mississippi. A belt approximately 75
miles deep alOﬁg the Texas and Loulsiana Gulf Coast contalns the
major portion of this concentration. The rapild increase in activity
in petroleum radio usage centering about Snyder, Texas created a
problem comparable to that encountered in the Coastal area.

New systems and expansion of older systems were making
severe demands on the limited frequency Speétrum allocated‘to~the
petrbieum industry. Industry cooperatioﬂ'made possible almost
immedlately adjacent channel operation in mahy areas; but even with
thege measufes,'the rate of incréase in usage demonstrated the
serious inadequacy of available frequency space. ‘The major portion

of users in Texas and Louisiana were accommodated in the 48-50
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megacycle band., Concentration in this band revealed that satura-
tion was approached.

The Assoclation was confronted with the necessity of making
more recommendations in the less desirable 30 and 33 megacycle
bands, where sharing with other services and skip interference
prevail. The Assoclation also faced the necegsity of making'co—
channel recommendations in certain areas, contrary to the desires
of the users.

At the annual meeting in June, 1951, problems were reviewed
and recommendations made. Congestion continued to be the major
problem. A specilal engineering committee, with Dr. W. M. Rust, Jr.
as Chailrman, was appolnted to make a thorough study of the possibility
of feducing channel separation from 40 ke to 20 kec.

Statistical data for Regioﬁ IV indicated a 40% increase in
the number of stations, and a 20% increase in the number of users.
Since the 1nception of the Associatlon, recommendations had been
processed for more than 7000 stations in Region IV, alone.

Recommendations of frequencies were made inltially on an
assignment pattern designed to minimize adjacent channel and skip
interference., During the first year of the Association’é activi-
ties, it became necessary to amend this method in Region IV, where
it was neoeséary to abandon primary frequency asslgnments in order
to accommodatekthe large number of requests for frequency recom-
mendations. Other regions were also fofced to abandon initial
assignment plans. |

In many areas of Reglon IV, as many as sixteen usérs were
operating co-channels, with four of these within the same immediate

area. This situation was not confined to any one band of frequencies.
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Technical improvements in équipment design made practical adjadent
channel installations within the same area. " Otherwise; the limited‘
number of frequencies in the Petroleum Radio Service would not have
accommodated the large number of users.

In the JUnelll, 1952 annual meeting, reports of progress
were reviewed._ Dr. Rust made a report on 20 kc spacing, in which
it was concluded that equipment was commercially available in the
25 to 50 megacycle band, which would glve satisfactory operation
with 20 ke channel widths. This equipmeht7wou1d give adjacent bandi
operation with practical sepafation of adjacent channel systems.

It would havg essentlally the same service raﬁge as'bfoad band
equipment. In order to permit adjacent channel operdtion with
minimum geographical‘separation, proper maintenance of centef fre-
quency and maximum deviation would be somewhat more important than
in the case of 40 k¢ equipment.

While this spécial Committee was not charged with the problem
of considering .the economic agpects of conversion from 40 kc channels
to 20 ke channels; it did ascertain that much of the eguipment
supplied during the past several years could be converted to-QO‘kc
operatiOn at a moderate cost; In view of  the inéreased demandsu':
for radio service, it would seem deslrable for all new installations
to employ equipméht deslgned for narrow band operation. |
IV. GROWTH

A tabulation of radlo stations in the Petroleum Radio SerVice,
as of June, 1949, disclosed a total of approximately'BOOO stations.
All of thesefstations had to be relicensed under the Petroleum
Radio ‘Service. During the year June 1949 to June 1950, 483 recom-

mendations covering 10,450 transmitters were issued to 362 users.
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By June, 1951, the number of recommendations had increased
to 824, the number of transmitters to 15,603 and the number of
users to 438,

-By June, 1952, the number of recommendations had increased
ﬁo 1,269, the number of transmitters to 21,400 and the number of
users to 553. ‘

In 1949, when formal frequency coordination was begun, the
petroleum indﬁstry had licenses for approximately 5,000 stations.
Each succeeding year showed a steady increasé of slightly more
than 5,000 units, reaching the total of more than 22,000 to dafe.
The first two years' growth was.anticipatedvand predicted. The
coordinating groups, as well as members of the Féderal Communica-~
tions Commission Staff, thought the rate of growth would have
passed its peak before this time. The records do not reflect any

trend in that direction.

V. CONCLUSION

Continued expansion of existing petroleum systems, as well
as installation of new systems can be expected. In order to accom-
modate these, particularly in the oil producing areas of the Gulf
Coast, both channel-splitting and time-sharing must be utilized.
Many of the larger systems have equipment.predominantly wlde-band;
consequently, assignments of channels 20 k¢ from these 1s not |
immediately feasible. However, this condition will gradually be
Qorrected by installing narrow band units to replace obgsolete
units, which will eventually permit the full implementation ofva
20 kc program,

During the past three years, coordination has been primérily

concerned with those frequencies below 160 mc, With the tremendous
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increase in mocrowave activities, it was decided some coordination
was mandatory there. Consequently, all users were asked to obtain
recommendations from Regional Chalrmen before applyipg for micro-
wave construction permits. Records from Reglonal Chairmen indi-
cate twenty-three users have systems opefating or under construc-
tion 1In or above the 900 mc bands, with a total length in excess
of 16,000 miles. As contrasted with the petroleum installatioms,
all other sources combined show a total of slightiy in excess of
10,000 miles. If all factors are analyzed before é firm policy
is established in the microwave bands, coordination will be a
smaller problem than exists in the mobile bands.

The petroleum group has pioneered both microwave develop—‘
ment and 20 kozusage, which is entirely in keeping With the best
traditions of our industry. | |

The wofk pertaining to frequency coordination is carried
on by engineering personnel of many companiles. These_men are
familiar with the field problems involved, the types of equilp-
ment used by the various companies and the vagarles of propa-
.gation peculiar to the region. The frequency recommendations are
made on the basis of factual data and the interests of all users

of radio 1in the petroleum industry have been well sefved;
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RADIO IN GEOPHYSICS

I. INTRODUCTION

The nation's supply of petroleum can. be mailntained only by
a vigorous exploration program. . A vital phase of thils program is
exploration. geophysics.

Radio facilities are essential auxiliariles in exploration
"geophysics as they are in any operation where the transmission of
Information of any kind is of vital lmportance. While, 1in general,
they are buf one link in the rather diverse instrumentation that
makeg up a geophysical exploration unité in certain cases they are
a primary link., In any case, such facllities contribute directly
to the operational efficlency, and the practicabillity of geophysical
exploration is in direct proportion to the economy of such operations.

Even to great depths, the pore spaces of rocks are filled with
water or other fluids. In a petroliferous aréa, this fluid may be
oll or gas. In the basins of which we speak, the deeper strata
contain a residue of original sea water together wilith that squeezed
out of the adjacent compacting shales but usually with an added
concentration of salt and other minerals.

011l or gas 1s lighter than water and if present in suéh a
water horizon, will float on top of the water. Just as oll or gas
might be collected and held trapped in an inverted bowl held over
water, so the oil and gas content of a permeable rock stratum will
gravitationaliy segregate and be trapped at the tor of a closed
fold in the strata, provided, of course, that the overlying rock
is effectively impermeable. This, then 1is the basic feature of
the petroleum regervoirs, and any configuration of the permeable

strata that will provide a trap for the gravitationally segregated
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oil or gas iIn the geologlcal subsurface feature we are attempting
to locate. The location and delineation of such features is the
ultimate goal of geophysical exploration.

II. PHYSICAL PRINCIPLES OF GEOPHYSICS

It is gelf-evident that any geophysical technique must be
based on distingulshable variations in the physical characteristics
or properties of the subsurface rocks. They vary in: (1) dénsity,
(2) magnetic properties, (3) elastic characteristics, and (4)
electrical properties. Of these four physical charadteristics,
techniques bagsed on the first three comprise the primary methods
of petroleum geophysics. Electrical methods are of considerable
Importance 1in mineral exploration but have very limited applica-
tion to date in petroleum exploration.

The opérational procedures involved 1in gravimetric surveys,
which determine thé gravitational effects resulting from the varia-
tions 1in the densities of subsurface rocks, comprise nothing more
than the transportatlon-of a sultable gravity meter from point to
point over the area to be investigated. A suiltable survey to define
the geographical posgition and the toﬁographic elevation of these
points is a necessary auxiliarj.

Prior to the introduction of the modern gravity meter about
1936, pendulum equipment was sometimes used for the gravity measure-
‘ment., This invoived the precise comparison of the periods of
several pendulums separated by distances that might be as much as
75 miles or more. These techniques required the transmission of
radio timing-signals, and 100-watt. equipment in the 1600-1700 ke

geophysical channels was used.
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" In normal land operations using present-day equipment, if
will be evident that radio facilitiesvhave no essential place in
the techniques involved. However, in unmapped areas or terrain
of every difficult access, fadiolocation methods might be required.
Moreover, as with any exploratory operation In wilderness areas,
‘relatively long-range radlo commUnications may bé requlred between
the base camp and the roving fleld units for reasons of personnel
safety alone. In marine operatlons such as the Gulf of Mexico,
radiolocation techniques are the only practical means of extend-
ing the observations to the required distances of 50 miles or
more offshore. . Supplementafy-communications facilities are, of
course, an additional requirement.

Analogously to the case of gravity measurements, the mag-
netometric field”pfocedure-comprises'nothing more than the taking
of precise magnetic measurements from point to point over the area
under investigation. The separation of the stations may be on the
order of a half to one mile in a regular grid, depending on the
density of cohtrol desired.

The ground magnetometer commonly used comprises .a very
portabie device which may be carrled about and set up on a tri-
pod for Observatiohal purposes llke a surveyor's transit. The
field operations with this type of instrument require no gpecial
facilities othef'than may be associated wilth camp and transporta-
tion requirements in a sparsely-settled or wilderness area. Radio
facilities are, therefore, very unusual equipment for a ground
magnetometer crew,  However, such areas are amenable to extrémely

rapid reconnalssance by the airborne magnetometer.
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Airborne magnetometer operations are unique in geophysical
operations 1n that the necessary measﬁrementé are made in transit.
Herein, of course, lles the particular advantage of.this recon-
nalssance method; since the required magnetic data are collected'
at a speed determined only by the practical limitations on the
speed of the alrcraft and with no limitations imposed by the nature
of the terrain. This is possible because the intensity of the |
- magnetic field being measured is unaffected by motions of the
measuring equipment, and the equipment is 1itself designed to be
immune to motional accelerations. To be of any practical value,
these data must be mapped, so that a continuous and accurate
correlation with ground position 1ls essential. 1In fact, this
problem of obtalning a precise record of the ground track flown
proves to be more difficult than the magnetic measurement itself.

The above considerations, and, in particular, the early use
of the alrborne magnetometer in over-water areas where photograbhic
posltioning was wholly impossible, led to the use of radiolocation
technliques. TFortunately, Shoran eduipment particularly sultable
for such work was already available and was immediately put to use.
Similarly, extensive operatlons over Jungle country, involving
both magnetic observations and photo-reconnalssance mapping, were
made possible through the use of Shoran radiolocation methods.

The seismic method, making use of differences in elastic
properties rocks, actually involves two rather distinct methods.
This distinction in methods arlses from the phonomena character-
igstic of all wave propagation, refraction and reflection, which

are assoclated with elastic or seilsmic waves in thelr transmission
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through the stratified layers characterizing a sedimentary basin.
The inStrumenﬁs and equipment required in conducting either.re~
fraction or reflection surveys are essentially the same.

"First of all, the seismic wave mﬁst be geherated. This com-
prises the initiation of a shockwave at or near the surface of the
ground by the use of a sultable explosive charge. Therloading~and
firing of the dynamite charge is handled by a shooter whose truck -
is necéssarily in communication with the main reéording truck. In
addition to voice communications, a primary function of such equip-

ment is the transmission of the shot-instant, accurate to a

vthousandth of ‘a second, so that it may be recorded on the same

record as the selsmic events. A further detail 1s the need in the
final calculations to correct recorded times for the over-all travel
time in the surface materials, that is, in the low-velocity material
between the shot depth and the surface of the ground. In many cases,‘
this time interval is recorded by transmitting to the recorder both
the shot moment and the instant of time the disturbance reaches the
top of the shothole--the so-called ”uphole"’time. The shooter's
equipment includes these facilities. |

Finally, the recordiﬂg truck carries all of the instruments
required for the recording of the seismic events picked up by sult-
able geophones or seismic detectors comprising the receiving array.
Supplementing this equipmént is, of course, the necegsary communi-
cation facilities already mentioned.

Communication equipmeht is necessary, especilally for the .
transmisSion of the shot moment since the useful information on any
seismic record is the time interval between the shot and'the arriva1

of reflected or refracted events. The desired timing accuracy-is
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on the -order of one thousandth of a second; hence, good rec&rding
reliability is essential. Volce communioat?on is also necessary to
coordinate operations between recorder and.éhooter, which may. 1ln-
volve distances of a few thoﬁsand feet up'to ten or ﬁwelve miles,
depending upon the selsmlc technlque in use. Frequently the re-
cording truck 1s equipped with both wire and radio facilities, wire
communication belng used when practical.

TII. RADIO FACILITIES

The foregoing outline of‘geophysical methods and the opera-
tional techniques involved'providé a background for an appreciation
of the importance of radlo facilities in petroleum exploration.
Radio facilities are required for geophysical operations primarily
for three purposes. The first is the coordination of activities,_
including safety measures. The second is the transﬁission of
"speclal data. The third 1s the determination of position by
radiolocation methods. The extent to which a specific geophysical
crew utilizes radio varles widely wlth the nature of the geophysical
technique employed and with the type of terrain covered. A gravity
crew operating on land in an area reasonably close to a town will
be very unlikely to use radilo for any purpose. A seismic crew
operating in offshore waters may use ship-to-ship radios on four‘
or more ships and shlp-to-shore radios on two or more ships for
coordination purposes. Another radio link, ship-to-ship, will be
required for data transmission. Three or four shore-based trans-
”mitters, supplemented by one or more ship-based radars, may be

used for radiolocation purposes. Any situation between these

extremes may well exist.
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The use of radio for coordinating geophysical activities

‘differs little from the similar use in oﬁher serviées; The primary

use of radio for coordination is between the individual components

of the crew, which must exactly synchronize their activities in

order to make a measurement, The distances involved may range

from a fraction of a mile up to ten miles or more. In such appli-
cations, the actual position of each transmitter and receiVer is
dictated by geophysical consideratlions and cannot be varied any
substantial'diStance in order to provide a location more favorable
from the point of view of radio transmlission and reception. This
may'result in a substantial reduction of signal or increase of

noise.

“Unfortunately, radio becomes most essential for coordina-

tion in the‘situations where the terraln is most unfavorable., It

can readlly be appreciated that the life and safety of the men

‘working under such conditions might well be dependent on satis-

‘factory communication. It is equally evident that existing communi-

cation systems cannot serve the purpose; indeed in most instances

there are no available existing communications. . Likewise, the

.~ nature of the terrain and the speed of the operations usualiy make

the use of a wire line instead of radio totally impracticable.

A secondary use of radio for coordinating geophysical activi-

ties 1s between the crew in the field and a local base camp. Here

the distances may be as great as one hundred miles. “Such use of
radio 1is necessitated by conditions which make 1t impossible to

loéate the crew headquarters at, or near, the site of operations.

Examples are offshore operations, Wherekthe base must obviously

be kept on shore., Another example 1ls airborne work, where the
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speed of operations is so great that the distance fromlthe base to
the plane cannot be kept small. Other examples are the opposite
extremes of_swamp and desert. Here again the base must remain
near established travel and communication routes. In each of
these cases radio communicétion is the only answer, and in each
case there are seldom adequate existing facilities. In the past,
the 1600-1700 ke channels have been used for such purposes, al-
though because of the 100-watt power requirements, recommendations
have been made to use the newly available 2292 and, particularly,
4637.5 ke Petroleum Radio Service channels.

The second use of radio facilities, the transmission of
geophysical data, was dlscussed in the preceding. In the pendulum
method of gravity prospecting, the motion of two penduluﬁs at polnts
many miles apart must be récorded on a single record. The only
practical solution is radio. In seismic prospecting, it 1is
necessary to show on a single record the ground motion at several
points and the instant at which the explosion occurred which pro-
duced the ground ﬁotion. If the shot and pilckup points are all )
ciose'together, the data are transmitted by wire 1line. However,
in many applications of seismic techniques; these dilstances are
great and the use of wire lines may be impracticable and, 1n some
instances, actually impossible. Under these circumstances, the use
of radio for transmitting the data 1s essentlal. The audio
characteristics of conventional radio transmitters and recelvers
afe inadéquate for this purpose. The pasic datum for the time of
the explosion 1s the interruption of the current used to ignite the
electric blasting cap which initiates the explosion. This current

break must be transmitted in such manner that it can be detected,
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in the presence of severe static flicks, with an accuraby of one
millisecond. The measured ground motion has important frequency

cdmponents’well below ten cycles per second. Moreover, the equip-
ment must providebadequate'safeguard against premature detonation

of the explosive.

These problems are usually solved by some combination of two

techniques. One is to design special radio transmitters and receivers

with audio response adequate for these requiremeﬁts. The othér
technique 1is to employ a carrier'system——the carrier frequency
being in the audio range. With such a system, conventional trans-
mitters and recelvers can be used with minor modifications.

The contribution of radio to efficient seismic operétion can
be morefreadily appreciated when it is realized that a crew can
occupy as.many as 10 to 24 different locations a day. Even if the
use of wire line for communication were'pOSSible, the Sﬁringing
and removal of these lines would reduce the operétional speed very:
materially.

IV. RADIOLOCATION

The third purpose for which radio facilities are used in
geophysicai prospecting——namely, radiolocation--is the newest but
by no means the. least important. It is fair to say that airborne
and'offshofe operations are practical only when radiolocation
techniques are employed. The characteristics of radiolocation
systems for geophysical operations are quite similar to thosé ‘of
other users. The systems fall Into two éategories, the 1iﬁé#5f—
sight Sysfems and the nOnline—of—sight»systems. The firsf are

limited to elther short ranges or high altitude airborne operations.
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The second are lesé limited in application. However, the second
require the use bf low or medium radio frequencies and hence are ' (
practically limited to phase comparison methods. : .

It 1s not our purpose here to detall the equipment and
operational techniques involved in the use of radiolocation
equlpment, since they are discussed fully in the section of this
report dealing with Radiolocation. That section should_be read
in connection with this section.

The radiolocation equipment is not amenable to communi-
cations use. It will be evident, however, that a radiolocation
network requires a certain amount of coordination via communi-
cation facilities, 1f 1t is to be operated with any practical
degree of éfficiency. Communication faoilities are, therefore,
a very necessary auxiliary, and the maximum range requirements
are now on the ofdér of 100 miles, and clearly this involves bothv -
alr to ground and. ground to grbund contact. Since the ground to
ground contacts preclude the use of VHF, to date the frequencies
used have been in the 1600 to 1700 ke¢ geophysical band. The
avallabillity of the 4637.5 ke channel in the Petroleum Radio
Service will undoubtedly result in a shift to these frequehcies
at an early date. The power requirements, belng on the order of
100 watts, it the powér limitations in this chaﬁnel admirably.

V. FREQUENCY ASSIGNMENTS

The channels available tO'geophysical operatlons comprise
certain exclusive channels and secondary sharing on others, which,
by agreement, with other phases of the petroleum industry through
the National Petroleum Radio_Frequenoy_Coordinating Associlation have (
been selected from among the channels allocated to the Petroleum

Radio Service by the Federal Communications Commission.

- 36 -




Geophysical-Exclusive Channels

1614 ke 1676 ke
1628 ke 1700 ke
1652 ke

Geophysical-Preferred*

25.02 mec 25.14 me
25.06 mc 25.18 mc
25,10 mc

*Other petroleum services
already on these channels .
to remain there. ' ’

Geophysical—Secohdary Shared Channels

25,22 mc 30.66 mc 30.78 mc
25.26 mc 30.70 mec 30.82 me
25.30 mc 30.74 me
153.05 mc 153.29 mc 158.43 me
153.11 me 153.35 me
153.17 me 158.31 mec
153.23 mc 158.37 mec

Special Service

2292 kc 4637.5 ke

The above channels are sufficient in number for exploration
needs particularly in the high frequencies. In fact, the need for
the medium frequency 1600-1700 kc channels has been questioned by
those not familiar with exploration operations. In most, but not
all, open country and on the Gulf of Mexico, the 25 mc channels are
effective. In heavily-wooded areas frequently encountered, 1t has
proven to be quite inadéqﬁate. Careful tests were made July, 1944,
under the supervision of competent radio engineers and Fedefal Com-
muniqations CommiséiOn‘representatives* in which comparative-‘
attenuation data on 1628 ke and 25.10, 35.14, and 153.11 mc were

obtained. The terrain traversed was wooded but not so heavily
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as in many areas encountered by exploration crews. Here 1t was

ST

shown that the 1600—1700 ke channels were necessary to maintain

. adequate communication over the distances 1lnvolved in normal re-
fraction selsmograph operations with mobile equipment of reasonable
portability.

VI. CONCLUSION

The three major purposes of the use of radio in geophysics
are iIntegral and indispensible parts of the operations. Radio, in
many areas, 1ls not merely a convenlence or a means of increasing
efficiency. Wilthout adequate radio facilities, geophysical pros-

pecting would, in such cases, literally be impossible.

*The feport of these test was submitted October 21, 1949, to the
Federal Communications Commission as "Report of Field Intensity
Measurements Made in Liberty County, Texas".




'RADIO IN DRILLING AND PRODUCTION OPERATIONS

I. INTRODUCTION

It has long been recognized that efficient communication_is
essential in drilling and production operations becaﬁse of the in-
herent hazards. Production_is frequently found in remote regions,
far removed from any existing communication facilities.

The first use of radio in production operations began in the
early 1930's when some companies attempted to obtain 1icenses_to use.
geophysical frequenciles for communication with exploratory wild-cat
well locations in the isolated swamp and marsh country of southern .
Loulsiana. The Federal Communications Commission denied these re--
quests but permitted 1imited'usé of ship-to-ship and ship-to-shore
frequencies, provided no interference was caused to the regular
marine radlo services. Prior to that time, the only way contact‘
was established with such locations was by boat, which entailed many
hours of travel both ways. The delays occasioned by this method re-
tarded drilling programs and added greatly to the cost of well com-
ﬁletions. The advent of World War 11 stopped thlis usage, Whén the
war was over, the service was restored and the use of maritime fre-
guencies was resumed at a greatly accelerated rate.

In 1938, when the Federal Communications Commission provided
the "Provisonal" class of license, a number of petroleum operators
qualified for this service because the primary use was for the safety
of life and property. It was not until 1949, when the "Petroleum
Radio Service" was established, that full use of radio could be made
by drilling and production'forces without sharing the frequencies with
2ll others who qualified for service under the old Provisional Rules.
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IT. DRILLING

Throughout the entire history of the oil well drilling industry,
one serious problem has continuously hampered drilling operations.
This problem isvpoor communication, Prompt and effilcient communi-
catlion with drilling rigs did not exist until opérators began using
radio as a means of keeping in consfant touch with the rig on
location.

‘Prior to that time, the only available communication with
most drilling rigs was the'télephone. More often than not, telephone
service at the site of operations either did not exist or was so poor
as to be virtually useless as a means of fast communicatlon between
the drilling site and the company's central office,

Most drilling operations are conducted in remote and isolated
areas.. As an example, the last few years have seen substantial de-
velopments in the marshes of Loulsiana, offshore in the Gulf of Mexico
and in remote sections of Montana, Wyoming, North Dakota, and else-
where. Communication with drilling locations in these areas 1is
possible only through the use of automobiles, boats and radio.
Obviously, the use of automobiles and boats as a means of communi-
cation in these areas 1isg so low as to be completely useless in
emergencies. This leaves the driller with oniy one possible means of
efficient communication and that 1s through the use of radio.

There have been numerous 1instances in the past where lack of
efficlent and fast communication with drilling rigs has serilously
endangered 1life and property. In cases involving blowouts, fast
communication might have resulted 1n forwarding instructions to the
‘rig which could have either prevented the blowout or lessened the

loss therefrom by getting the proper materials and services to the
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location earlier. - In an emergency, such as a blowout, it often takes
many hours for the toolpusher to drive to the neareét telephoné and
get a call through tQ his central office or to a point where help 1s
available. During these lost hours, untold damage is done to the
well and the drilling equipment. If the rig is equipped with radio,
lmmediate contact can be established and the loss cah be prevented
or lessened.

The same conditions exist where drilling is being conducted
offshore. In these offshore operations, the personnel on the rig can
be kept advised at all times about weather conditions and,_in the event
of severe storms or hurricanes, warnings can be sent to the drilling
site in time to allow for proper precautions to be taken before the
blow strikes. This is only possible where radio communication is
avallable. |

Where drilling operatlons are being conducted in remote and
isolated areas, there 1s the problem of securlng medical help for
employees in the event of an accident on the rig. Although many
persons working on drilling rigs have some‘knowledge of first aid,
in cases of serilous injuries this first aid may not be enough to
prevent permanent injury or death to rilg personnel, Radio com-
munication permits transmission of competent technical instructions
to the toolpusher, Which might prevent permanent crippling or death
to an employee.

Por example, we cite an incident in which a man's life was
very likely saved through the use of radio. A switcher was dis-
patched from the warehouse of an oil company to light a heater on

~a high pressure gas line. After he had been gone a few minutes it
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was found that; due to the failure of a check valve and regulator, (
the pressure on the line had built up to several times 1ts normal
opefating pressure. The switcher had a radio in his car and was
warned not to go near this heatef. A few minutes after the warn-
ing was given, the heater blew up from the preésure.' Had this man
been there at the time of the exploslon there is no doubt that he
would have been killed., -
This is one of numerous 1lncidents which prove’thé value of
fést communication between the central office and field personnel,
Unfortunately, 1in the past, most of these incidents have happened-
at'times when communication was not available and &he employee could
not be reached. In those cases the results were Jjust the opposite
from the one set forth in the above exampleg.injuries and pfoperty
losses were incurred because some certaln person could not be reached _ (
at a critical time.
Those companies now using radlio as a means of communication
report that in almest every instance; safety of personnel 1s en-
hanced, their operations became more efficient and less costly, and
jobs are done in less time than before radilo communication was in-
stalled. Some of these companies report that their toolpushers
would be almost helpless without radio. These toolpushers have
been able to reduce thelr dfiving to a minimum and'conseqUehtly can
'spend the biggest part of their time at the 1ocation, Supplies and
other materials can be ordered by the toolpusher from the rig instead
of driving many miles to the nearest telephone or supply point in
order to secure his daily.opefating materials and other items needed (g

in the ordinary run of drilling operations. Costs have been materially




s

reduced on automobile operation because most roads leading to drill-
ing sites are bad and the life of an automobile used under these con-
ditions 1s short. This saving is 1in addition to the saving on gas,
0il and other auftomobile operating expenses.

Radio contact with drilling rigs has also proved valuable
in another way. Very often 1t 1s necessary to change fhe drilling
procedure and, in many cases, because of 1nadequate communication
facilities, the instructions dd not reach the rig until after 1t is
too late to make the change. No doubt many oil wells have been
rulned because of the fallure to get proper instructions to the rig
in time. The use of radio would elimlnate thls hazard.

There 1is no longer any doubt of the value to the petroleum
industry of the use of radio communication between the company's
offices and the drilling rigs and cars. The cost of maintaining a .
radio system 1s more than offset by the advantages gained from its
use.

Based on the experience of the companles now using radio, it
has been concluslvely demonstrated that radlo 1s the solution to
communication problems in drilling operatilions.

ITI. PRODUCTION

After a field, whether on land or offshore, has been proven,
radlo becomes an indispengable operating tool for communicatlion be-
tween operation and malntenance crews and thelr headquarters. Its
use frequently regsults in a reduction in personnel required to per-
form a given job and greatly facilitates the quick movement of
sﬂpplies and materlals. Its use réduces operating time on automotive

and marine equipment. 1t also enables supervisory and management
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personnel to maintaln contact with all field operations at any hour

of the day or night. Technical information may be requested from

the well site and an immediate decision rendered by meang of radilo.

Hurricane warnings may be recelved by crews on isolated platforms. .

in off-shore waters 1n time to evacuate personnel before the Storm-

strikes. . In case of injury to personnel at an igolated location,

valuable time is saved through radlo communication in providing for

medical attention.

Under present day operating conditions, radio is indispensable

in production operations.

IV, SERVICE COMPANIES

In addition to those companies actually engaged in the pros-

pecting for, drilling, producing, transporting, refining and dis-

tributing of petroleum,. there are many hundreds of companies engaged

In supplying the petroleum industry with essential materilals and

.services. For the most part, these companies serve the petroleum

industry exclusively and are .therefore considered part of the petrol-

eum industry, even though they do not actually.hold the leases or

produce the oil. They are commonly referred to as '"service companies”

These companies are engaged 1n a multitude of activities which

are as necessary to the production of petroleum as the work done by

the individual oll companies. The following 1s a partial list of the

services rendered to the petroleum companiles by these varilous

organizations: ,
Fire HFighting
Drilling Mud
Electric Logging
Cementing
Acidizing
Supply
‘Road Bulldlng

.

Water Well Drllllng

Tank Building:

Shooting with Nltroglycerln

Formation Testing and
Core Analysis

'Rig Bullding

Perforating




Of the 890 firms. listed in the 1952 edition of.the Permian
Basin 01l Directory, whlch covers only'West Texas and eastern New
Mexico, over 350 fall into the category of "service companies™ ren-
défing services ranging from nitrolecerin shobting of a well to
the suppiying of tools and equipment for drilling rigs‘and the con-
struction of mud pits for the rigs. This is an indication of the
size of»this‘Serviée'industry in relation to the petroleum indusfry.

Beéause these service companies are so closely interwoven
into the overall petroleum operations depending on the prompt supply
of needed materials or services, they began using radio almost as
goon ags the petréleum industry 1tself. The use of radio by these
servibe companles plays as an‘important a role as the use by the oil
companies, A driiling rig equipped with radio can call for special
'services. The service éompany, equipped with radio, can then dis-
patch their unit nearest to the rig.

The service companies are called upon to supply thelr services
at any timeyof the day orknight. During certain periods, the de-
mand for their services may be extremely great, necessitating the
use of every piece of available equlipment. Because the demand for
their serviceg varies so wildely, 1t i1s often difficult to have
sufficient equipment available to meet peak'démands. To offset
this varying ioad factor, radio is used to make maximum utilization
of available equipment.

A crew without radio might complete a job at one well, drive
perhaps twenty or thirty miles to a ﬁelephone, only'to find that
they must return to another well in the same field, Therefore,

service companies first iInstalled radio to reduce mileage on
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vehicles and save time. However, soon after.the first such radio
installations were completed, 1t was found that, in addition to re-
ducing this mileage and time, the radio was of tremendous beneflt in
that i1t permitted much cloger scheduling of men and materiéls, thereQ
by increasing the services rendered for a given number of units.

It is impossible to predict, morebthan a Short time in ad-
vance, the time a particular service will be requilred. For this
reason 1t has been the practice to dispatoh men and equipment to the
well far in advance of the time they probably would be needed. This
crew then has no contact with their main office and no work can be
scheduled for them untll they return to the main offioe or reach a
telephone. With radio, the drilling crew can frequently wait until
a much later time before calling for the service. Moreover, the main
office dispatcher 1s in constant communication with all crews and isl 4(
able to know exactly when he can expect the equlpment for another Jjob. |
If ﬁhere are delays encouhtered, either in getting to the job, or when
on location, the dispatcher can be advised promptly of such delays
and alter plans accordingly.

One of the first service companiles to install radio was lo-
cated in North Texas. They installed radio on‘céble tool oquipment
used for rod pulling, cleanout, lowering of nitroglycerin, and drill-
ing of water wells. Shortl& after the system was installed, an acci-
dent occurred on a rig wherein one man was killed aod’another_badly
injured. The radio was used to summon oid to the remote location

and is credited with saving the injured man's life.
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An écidizing company has 1nstalled a rather extensive radio
system consisting of base stations and moblle units operating through-
out West Texas and eastern New Mexico. 01l is often found in lime-
stone formationsg and it was discovered several years ago that, by
forcing hydrochloric acid down into the formation, the porosity,
and hence oll production, could often be greatly increased. Acid-
izing companies operate fleets of huge tank and pump trucks which
are dlspatched to the well location. Qulte often after treatment is
started 1t becomes necessary to secure additional pumps to provide |
more pressure or additional acid to complete the treatment.  The radio
provides a ready means of summoning any additional equipmént or person-
nel. Because 1t requires several thousand pounds of pressure to
force this acld into the formation, the work is extremely dangerous
and radio has been used to summon aid when aécidents occur,

Prior to the establishment of the Industrial Radlo Service in
July, 1949, ali petroleum and service companies were licensed under
the Provisional Radio Service, with a very limited number of avail-
able frequencies. When the new Industrilial rules were adopted by
Federal Communications Commlssion, there was established the Petrol-
eum Radio Service, use of which was limited to those companies
actually engaged in prospecting for, drilling, producing, refining,
and transporting petroleum by pipe line. The service companiles are
eligible to be licensed in the Special Industrial Radio Service

since the work is being carried out in remote or sparsely settled

" areas and 18 of a construction nature.
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Although the service companies are licensed 1in the Speclal
Industrial Radio:Service rather than in the Petroleum Radio.Service,
and therefore do not apply for frequency recommendations: from the
 National Petroleum Radio Frequency Coordinating Assoclation, there has
béen close cooperation between the Special Industrial users, their con-
sultants and techniclans and the Associlation.  There 1s at present
being formed a Special Industrial Radio Service Association which
will be composed of licensees in the Specilal Industrial RadiOnService.
The various regional chairmen of the Natlonal Petroleum Frequency
Coordinating Association will cooperate closely with this new Associ-
ation, because it 1s recognized that a significant part of the member-
ship of the Special Industrial Radio Service_AsSociation will be com-
posed of service companies directly serving the petroleum ihdustry
and a large portion of the Special Industrial radio stations will be
Qperated'in the séme area’ ag petroleum radio stations.  In many in-
stances certain frequencies are shared by both services and coordina-
tion between the groups will be essential,

~Indicative of the size and nature of radio operations of the
service companiesgs 1s the system operated by an oll well cementing
company, whosevtwo—way radio éystem is one of thé largest:privately
owned fwo—way communlcation systems'in the world. This system, con-
sisting of dozens of stations and several hundred mobile units,
stretches from near the Canadian border to the Mexican border. In
addition to equilpping the engineers' cars with mobile radio, units

have been installed on the special trucks and barges used to perform

_ 48 -




YN

various services in the oil filelds. Dilspatchers at the various
camps thus keep 1n communication with all phases of the operation:

Those companies engaged 1n furnishing materials and supplies
to the oil companies, in particular to drilling rigs, have found
that two-way radio not only enables them to operate more efficiently,
but also enables them to render faster service to the oll companies.
The prompt communication that two-way radio provides has enabled
éervice companies to furnish badly needed equipment at a well loca-
tion many hours sooner than would be possible without radio communi -
cation. This has resulted 1in a substantial reduction in shut—down‘
time on the rigs involved. -

Two-way radlo has become as much an integrated part of service
company organization and operation as the telephone’and the motor
véhicle. It enables them to render better service and to operate
with greater efficiency than ever before. Radio also enables these
service companies to coordinate thelr services more clqsely with
broduction and drilling needs. Of even greater importance is the
protection 1t affords human life and public property in these

hazardous undertakings.
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RADIO IN PIPE LINE OPERATIONS

I. INTRODUCTION

During the year 1950, the last year for which complete sta-
tistics are avallable, the volume of traffic transpofted by oil pipe
lines totaled more than 129 billion ton miles.-‘Oil plpe lines ac-
ccunted for 12.7 percent of all intercity tfaffic, both public and
private. To handle this traffic,ithe pipe line companies, in the
same year, operated more than 112,000 miles of crude oil trunk lines,
47,OOOFmiles of crude oil gathering lines, and 16,000 miles of
products pipe lines. |

In 1951, more than 400,000 miles of gas pipe 1inee trans-
ported 4.25 trillion cubic feet of natural gas. Approximately 1.4
trillion cubic feet were used for domestic heating and cookling pur-
poses in 14,742,000 residences. The remaining portion was divided
among industrial loads, industrial processee, and commercial loads.
Approximately 2,000,000 houses were converted to gas 1n 1951 and
1952, and it is anticipated another million will be added in 1953.

Most ma jor population_centers are supplled by gas, trans-
ported through large transmlssion mains, from the principal produc-
ing areas of the South and Southwest. Gas usage has expanded more
than 500 percent in the last 15 years. The public acceptance of
natural gas as a fuel, in regions far removed from the supply source,
is a tribute to the advanced techniques employed by the petroleum in-
dustry in maintaining an uninterrupted fiow of the consuming afeas.

Coordination of these vasﬁ‘and widely dispersed operations re-

quires the full time use of many types of communication facllities.
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As the oll industry grew, and with the discovery of oll in Oklahoma,
California, Louisiana and Texas, pipe lines reached out into sparsely
settled areas, and im many of these areas the communication facili-
ties erected by the pipe lines were the only facilities available
to anyone. | | | a

Although public communications are more‘generally available
today, it’is'certainly true that the locations of many pump stations
on even the newest lines are remote and inaccessible. Because of |
these conditions and the need for reliable, fnll—time communioation
between all points on its system, pipe line companies make large
expenditures .to bulld and maintain private communications. ‘In some
cases where feas1ble, pipe lines lease full time circuits from public
communications gsources. However, Where the basic system is neces- |
sarily priVate,’and a communications staff‘must'be maintained, there
is doﬁbtful economy in using leased public facilities. |

Wire line facilities are subJect to extreme weather condi-
-tions,. Severe icing, w1ndstorms, lightning and other natural hazards
cause frequent 1nterruptions to communications,. Slnce pipe llne com-
munications must be continuous‘and reliable, their'facilities must
‘be constructed to higher specifications than other communication
systems in order to eliminate, 1nsofar as 1t may be poss1b1e to do
so, any 1nterruptlons to communicatlon service. The public carriers
cannot be expected to build their systems to such high standards Just
to meet the needs of one of their user groups, so that the 1nstal—
lation of privately owned communications, which can be spe01ally |

built to meet these standards, becomes an operating necess1ty.
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IT. CRUDE AND PRODUCTS PIPE LINE OPERATIONS

To understand the communication requirements of pipe lines,
it 1is necessary to realize the magnitude of the shipping problem
handled by a large line. A 250,000 barrel-per-day line 1000 miles
long moves apbroximately 37,500 tons per day through the line forr"
a total movement of 37,500,000 ton-miles per day. This 1s équiva—
lent to a rallroad keeping'eighty.60—car trains in constant service.

The pipe line 1is responsilble to the shipper for malntaining
the quality of the oil and its safe delivery only to the extent set
forth in its tariff and as defined by law. For instance, the fTirst
pipe lines were "common stream" pipe lines; 1f a shipper delivered a
certain quantity of oll to the receiVing end of the line, he was
entitled to take a 1like amount from the delivery terminal, but the
quality of the oll was not mentioned in the tariff. A shipper might
tender 4M¥gravity green 01l and recelve 32-gravity black oil, . The
pipe line was not bound to keep varlous types and grades of crude
separated, hence the name "common stream". Because of the sub-
stantial difference 1in the value of various crudes for specific re-
fining purposes, modern lines must segregate or "batch" the various
grades of crude through the line, keeping them separated insofar as
possible,

The early pipe lines were '"open systems", by which is meant
that any given pump :station pumped into.a tank located at the sue-
ceeding station, and that station pumped from 1ts tank into the tank
at the next succeeding station. If one gtation took a pump unit off
stream for some reason, the level of the oil in 1ts tank would rise
as the input stream continued at 1lts previous rate whille the output
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stream was reduced by the amount handled by the unlt off stream, If
the situation continued indefinitely, the tank would be run over, but
Ehe timing problem was generally such that the reduced rate could be
maintained by the station with the unit off stream for a matter of
mény hours, perhaps days, without running over the tank.

A vastly different situation is encountered in the highly
efficient lines operating today, which do not utilize tankage and
are known as "tight" lines; one station pumps directly into the in-
put of the next succeeding station without an intervening tank, and
any change iﬁ pumping rate 1s immediately noticed by the station
pumping into it.

On a tight line with no intervening tankage, any interrupt- -
tion to the flow at any point wlll be felt at every other point.

If the flow is not reduced, the pressure in the line will continue
to rise until the line is split, or pump units start breaking down.

A tight line must have a reliable communication system, flexi-
ble enough to afford instant communication between the pump station.
engineers at all stations. The varying flows and pressures must be
known fully to all the operating personnel in order that they can
keep the flow rates and pressureé at their particular station set so
that the lines pump at maximum efficiency, and safely, at all times.

In addition to the constant interchange of operational in-
formation between pump stations, the dispatcher must be kept informed
as to the passing of the head end and tail end of the various batches
in order that he can keep his dispatching orders correcﬁed with the

latest available information. The effect of temperature changes in
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the oil, as it travels along the line, requires an accurate reporting
system of the batches, if intermixing of the various grades‘is to be
held to a minimum.

Another communication requirement'peculiar to pilpe lines is
the keéping of the line balance. The line fill is known, and the
quantity being pumped into the line by the first station should equal
the amount belng delivered by the line at its terminus, theoretically.
The pressure and temperature changes, mentioned above asg affecting
batch locations, aléo affect the line balance which 1s not apt tQ
be zero at any given time, but will be reported as over or short.

The line balance should average zero, howéver, over an extended
period of time, and when the balance shows_shoft-for two or three
checks in succession, 1t 1s reasonable to suspect a loss through leak-
age.

The keeping of the 1line balance, together with know-how of the
pump station operating engineers, who interpret pressure changes al-
most instinctively, is sufficient to find any but small leaks 1n a
reasonably short period of time. A large leak, or a split, will be
noticed on the flowmeters and pressure gauges, and, after checking
with the stations ahead and behind and making sure. that the changes
in pressures and flow are not caused by the actions_of?any of the
other pump stations, this will be reported to the superintendent or
the dispatcher, and the line can be shut down. - Considering that‘é
22" line can deliver some 5000 to 10,000 gallons per minute through
a split, the added safety and economy of operation. afforded by good

communications is readily apparent.




ITT. GAS PIPE LINE OPERATION

Basically, a gas transmission system consists of pipe of
various sizes connecting a number of gas supply soufces to delivery
points.- It also includes measuring, dehydrating, regulating, separa-
-.tor, and scrubber installations at or near the well heads, ihter-
mediate repressuring stations, additional dehydrators, separators,
and scrubbers as required, and measuring, odorizing, and regulator
stations at the delivery points.

Since gas 1s a fuel that 1s not readily adaptable to conventional
storage methods, controlled stream flow must be utilized to accomo-
date varying demand. Pipe line pressures, as well as pumping rates,
must be skillfully manipulated to insure dellverabllity consistent
with public requirements. The most important factor in controlled
flow is a reliable communication system. Skilled dispatchers must
‘watch demand along the system, varylng gas intake from numerous well
heads to accommodate fluctuations, and in many instances, interrupt-
ing supply to less critical users 1in order to prevent hardshlips from
developing in areas where rapid temperature drops suddenly increase
demands. Load changes require immediate order transmittals to all
stations along a gas pipe line system, since load changes in one area
are quickly reflected in other sections.

To insure a maximum throughput, flow pressures are maintained
at highest values consistent wlth safe operating practices. Very
often major loads are interrupted, whilch requires quick reduction in
pumping rate or a diversion of the load to other consumers ﬁo pre-

vent pipe line pressures from exceeding safe operating levels,
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In some gas plpe line systems, the dispatcher receives tele-

metered information as to pressures, flow, and input quantitilies into

the pipe line and delivered quantities from the plpe line to consumers.

With this system of operation, the dispatcher continuously observes
line conditlions and, when system changes are required, uses remote
control devices, Whieh function over communication facilities to
-effect the desired changes or utillzes voice channels to issue the
required orders.

i On gas pipe line gystems delivering appreciable quantities
over long distances, flow must be malntained by installing and opera-
ting repressuring stations. The average repressuring point is highly
mechanized and kept 1In good operating condition so that flow ean be
maintained. All machinery and -equipment failures are reported im-
medlately to headquarters. These operations require edequate'and
reliable eommunicationsaduring normal operating conditions. ~ When
breakdowns and emergencies occur at these plants, the demands on
communication faclilities ere'greatlybincreased.

During peak load perlods, which -usually accompany rapid tem-
perature drops or prolonged low-temperature periods, gas pipe lines
often reach critical pressure and temperature conditions, causlng
the deposit of hydrates inside the pilpe line, which restrict the
normal flow, thus causing an expansion of the gas at the end of the
restricted area, which further lowers the . temperature at that point,
producing additlonal hydrates and evehtually.stopping gas flow,
These conditions must be detected and cleared immediately or .the ... :

consuming public will suffer.




An important and ever-expanding use of radio is being made by
the industry in natural gas distribution. . The long-line natural gas
- pipe lines are all licensed within the Petroleum Radio Service, but
one the gas 1s: turned over for distributioh within a municipality,
radio authorizations for natural gas distribution use are made with-
in the Power Utility Radlo Service, since such service 1s more close-
1y related to, and must be co-ordinated with, general power and gas
utility services.

Radio is used in natural gas distribution to cover a wide range
of services lIntended to increase safety of the public, to safeguard
operating personnel, to give prompt and efficlent service to the
public and to cover a vast range of operational problems. Radio in
‘'natural gas distribution is controlled from one central control point,
at a district headquarters from which contact 1s maintained with mo -
bile units throughout the operating territory. Service and répair
work on all gas appliances, repaliring of gas leaks and 1lnspection of
premises for customers, sealing and.unsealing meters forlturning gas
off and on when customers move from place to place, protecting the
public during fires by cutting off gas mains and restoring service
after the fire is out, construction work involving the installation,
mbving or repalr of gas mains, 1inspecting premises for proper insta-
llation of gas service in connection with bullding permits and other
similar . services are examples of the use to which radid commﬁnication

is put in natural gas distribution.

Iv. MOBILE COMMUNICATIONS

The pipe line industry needs communication with field vehicles

engaged in line maintenance and repair, particularly during emergencies
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such as a line break 1n a densely populated area or near a public highé
way or a river. The abllity of the bpérating personnel to obtain
answers to questions and decisionsg on immediate problems from super-
visory personnel, who are not available to fixed communications facili-
ties, ‘1s an operating necessity of considerable importance. The co~
ordination of hazardous activitles, through central direction of

field personnhel, results 1n such increased safety to the personnel

and the plant 1tself that there 1s no large line 1n operation today
which is not eqguipped with good mobile radio facilities.

Many pipe line companies operate thelr own aerial patrol.
Communication befween the patrol planes and pump stations or repailr
crews 1s effected by means of radio, which greatly expedites the
reporting and repair of leaks or other conditions requiring immediliate
attention. Such communications are conducted on moblile frequencies
allocated to the Petroleum Radio Service, The patrol planes are
also equipped with customary radio facilities operating on aeronauti-
cal frequencies. | |

Pipe line contractors have found that the use of mobile radio
has materially added to the efficiency of thelr operations and to the
service they render in constructing and reconditioning pipe lines.
Because they are not engaged 1n the transportation of petroleum
products or natural gas, they are not eligible for frequencies-in
the Petroleum Radio Serwvice. Since they are engaged in construction
activities, which are carried on 1n the most part 1in remote or sparsely
settled areas, they are eligible for the use of frequencies within the>

Special Industrial Radlo Service,
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It ié important to realize that the far flung activities of a
pipe line create communication problems that cannot be handled satis-
factorily without supplementing the relatively short range of the
~moblle equipment with other auxillary radio communication facilities.

Activities of maintenance crews a hundred miles or more apart
must be coordinated for maximum effieciency and safety. For example,
in order to cut in a gate valve, safety demands having the line full
of water instead of oil at the polnt of the operatlion; it also depends
ubon the section of the line between valves already in place belng
full of water, and the valves being closed. Thus, the transferring
of information among three field operations, all relating to one
item of work, 1s necessary if the safe completion of the work is to
be accomplished in the shortest time, and this can be done only with
mobile radio and additlonal communication facilities to afford ex-
tended range. These additional communication facllities are essentlally
the same as those required for communication from polnt to point along
the bipe line.

V.  MICROWAVE COMMUNICATIONS

About the time oil plpe lines adopted tight line operation,~
and natural gas plpe lines extended their systems over vast distances,
thus creating a need for more reliable and continuous communications,
microwave radio, fortunately, became available for industry use. The
petroleum 1ndustry, always aggressive and striving to find the best
facilities for every ‘activity in which it is engaged, has adopted
microwave, one of the fastest growing meané'of communicatlon ever to

be developed in this country.
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Microwave radio communication came into its own during World
War II, when tremendous'strides were made 1n the deVelOpment of radar,
implemented by the intensive wartime research carried on by government
and industry. Several techniques were developed by manufacturers in
the United States and a few relative short length microwave systems
came out of the laboratories as the first microwave communication
systems available for industry usage. Many extensive systems are
now in operation and more are being installed. Among the advantages
are continulty of service, secrecy of communications, and economies
effected, as compared to operation of wire lines either privately-
owned or leased.

The multiplicity of circuits available in a microwave system
permits use of telemetering and supervisofy'controls in additlon to
normal volce, teletype and facsimlle services. Pumps and motors may
be started or stopped, pressures, vigcoslties, RPM's of equipment,
power demands, and other data may be transmitted and recorded; indi—
cating 1ights\on dispatching boards at headquarters can be wired to
show, automatically, units operating or idle; and many functions in-
volving the opening or closing of an electrical circuit can be per-
formed. -

In addition to the communication fleXibility'offered by micro-
waves,;the simple addition of the mlcrowave system's multiQéhannel
capabllities to the teehniques available to the pipe line industry,
1s going to influence the induétry more profoundly than any develop-
ment since the introduction of the glectrically driven centrifugal
pump.

R

- 60 -




Once_avmicrowave system is installed, an almost 1imitless.
number of signaling channels may be made avallable for supervisory
control-and remote 1ndicating applications, Which‘do not affect the
ability of the system to.cérry communication signals.

This added capability of microwave systems, which is available
at a very low ¢osﬁ after the system has been installed, makes the
completely rémote operation_of_pump_stations»economically feasible
for the first tim?. This type of éperation will result in lower
first costs, lower operating_costs, and safer operatlion at all»times.

- Because of the inherent line-of-sight transmission limitations
of ultra-high frequencles, microwave systems must utilize repeater
statipns, which may be completely unattepdedf These locations afe
determined by the topography of the route traversed._:The antenna
towers must be so spaced that the radlo beam will clear all_inter-
vening obstructions by fifty feet{ With 150' towers, over average
terrain, repeaﬁer points are spaced approximately 30 to 35 mlles apart.

- The radio transmitting and recelving equipment is generélly
placed at the base of the towers, with parabolic antennas pointing‘
upward to passive reflectors mounted at an angle of 450 on‘top Qf»
the towers. ‘There is no physical connection between the antenna and
the reflectorr. The radio beam 1ls deflected by the,reflecﬁor along a
narrow path to the next tower where the process:is reversed and re-
peated. » ‘

The paraboloids.are~equippedAwith_theﬁmostatically—cpntrolled
heaters, which are automatically energized when the atmospheric
temperature drops to 300 F. This keeps them free of snow and ice

which would blot out the signal if allowed to remain in the dish.
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Power requirements in a microwave system are very low; in
fact, about half of the total power consumed 1s for lights on the
towers. However, a dependable‘source of constant electric power is
an absolute necesslty. At locations where the continulty of com-
mercial electric power 1s questionable, it is the préctice to install
an auxiliary power supply such as a gasoline, natural gas or. propane-
driven generator, which automatically takes over during power in-
terruptions.

One of the most disturblng factors to the orderly development
of plpe line microwave usage and expansion 1s. the proposal now pend-
ing before the Federal Communications Commission in Docket number
9552 concerning a requested allocation of frequencles and promulga-
tion of rules and regulations forra theater television service.  The
industry's concern resulﬁs from the request of the theater television
proponents for either an exclusive allocation of frequencies from
5925 to 6285 mc, with some possible secondary use on. a non-interfering
basis for other users, or provision for theater television on a fre—.
quency-sharing basis with users in the Industrial Radio Service.
Both of these proposals are highly dangerous. to the pipe line micro-
Wave Uusers, since the proposed theater television use would occupy
the same frequency bands as those now used so extensively by pipe
line microwave users,

The Central Committee on Radlo Facllities of the American
Petroleum Institute met thils direct threat to the industry's micro-
wave usage by entering a formal appearance in this Docket and pre-
paring an elaborate presentation of the industry's position for the

public hearings in the matter scheduled by the Commission. Only one
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of the petroleum industry.witnésSes_haé appeared to date, because;
in the mildst of the hearings and, in view of the very seriousbop—
position experienced, the theater television-proponents suddenly
amended thelr request for an allocation, agreeing to withdraw their
present proposal 1f the Commission would classglfy them as Limited
Common Carriers andbpermit them to usé, instead of the Industrial
Radio Service frequencies, those assigned fo the Common Carrier
Service. This aménded request presents less of an immediate threat.
to the petroleum industry's interest in these frequency bands, but -

does not wholly remove the threat to its continued use, because, if

the present proposal should be approved by the Commission, it would .

inevitably regult in efforts to have Industrial Radio Service micro-
wave frequencies reallocated to the Common Carrier Service, in order
to alleviate the channel crowding which would result there.

The Commisslion at this writing has not acted on this latest
pfoposal. Whatever action 1s taken, the industry will continue to
oppose, throughAthe Central Committee on Radio Facilities, any pro-
posal which would Jjeopardize in any way pipe line use of microwave
facilities. An unfavorable outcome of these proceedings Wduld in-
flict such serious damagé.upon the petroleum and natural gas in-
dustries and the public that we feel a full presentation of the
industry's position in this important matter is essential.

The plpe line transportation of petroleum, petroleum products
and natural gas affects the welfare of every segment of our popula-

tion. It 1s certainly in the public interest to have all necessary

facllities at the disposal of the industry to insure dally deliverles.
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The continued use of microwave channels, as well as the expari§ion
of these faclilities by the industry, 1s consistent with the public's
highest interest.

IV, CONCLUSION

Utilization of those freguency bands; which the Federal Com—»
munications Commission has made avallable for mlcrowave systems'on
a developmental basis,.has been great in the Pefroleum Radid’Service
and in particular by the long héul plpe 1lines.

The petroleum industry has pioneered in the development of
microwave facllitles, and has proven thelr dependablility, economy
and efficiency. The petroleum industry today owns more miles of
microwave systems than all other services combined. These established
and welleunctioning systems are an Ilntegral and vital part of this
important industry.

The pipe line industry is essential to the continued ex-
pansion of our economy. It is also realized that the great network
of pipe lines now 1in operation 1s one of our first lines of defense,
and will be as long as the englines of war are powered by petroleum

products.
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PETROLEUM RADIO RELAY STATIONS

I. 'INTRODUCTION

Radio communication from base stations to mobile units and
among base statlons 1s used extensively in the development and -
operation of oil fields. Radio communication between fixed sta-
tions, base stations, and mobile stations is required in pipe line
construction, maintenance, and operation;v This radio usage also
Improves the efficlency of méh and equipment and also gives great
protection to life and to'property.

" There are many applications of radio Where'communiCations
are needed over distances greater than can be covered directly
betwéen fixed'or base stations or from a fixed or base station to
mobile stations. Very often mobile stations must communicate with
each other, but they cannot do so directly becaﬁse Of-the terrain
or the distance involved. In these cases relayzstatidns must-be
used to extend the range to accomplish the desired results.

ITI. TYPES OF STATIONS

By definition, in Part 11 of the Federal Communications Com-
mission's Rules and Regulations, relay stations are of two types.
First - a fixed relay stétion, which 1s an operational fixed station
in the fixed service, established to recelve radio'signals directed
to 1t from any source and to retransmlt them automatically on a fixed
service frequency for recepﬁion at one or more fixed'points. Second -
é mobile relay statioh,.which'is a base station in the mobile ser-

vice, authorized‘pfimarily to retransmit automatically on a mobile
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service frequency communications originated by mobile stations.

ITI. SYSTEM USAGE

Relay stations may be so arranged that several'channels of
voice communication are handled simultaneously, using sultable subf
channeling equipment. Similarly, sub-channeling equipment may be
used which will permlt simultaneous use of telemetering, teletype,
and remote control in addition to voice communication. These relay .
stations may operate on frequencies in the 72-76 mc band, in the
952-960 mc band, or in any band available for fixed station assign-
ment, Either frequency modulated or amplitude deulated equlpment
is suitable for relay stétions, and sub-channeling equipment of many
different types has been developed. One of the advantages of this
type of relay system 1s its flexibility, in that any necessary
changes to meet changing communication needs can be made easlly,
and cheaply in most cases.

In mountalnous areas 1t 1s not economical to provide relay
stations to reach all points., However, emergency communications
can be obtained at any place.by gstationing a mobile unit at a van-
tage point, and the mobile operator can relay messages by repeat-
ing them into the main relay system. Usually, for ordlnary communi-
cations, spots can be found withilin easy driving distance Where sig-
nals are good.

A pipe. 1ine approximately 185 miles long through rough,
mountainous country has been operated for several years with such a
system. This pipe line goes through territory where it would Dbe

practically Iimpossible to maintain a wire telephone line during the
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heavy snow_éeason. The radio system eliminates the exhorbitant ex-
pense ofvinétalling and maintaining avnole line undef adverse con-
ditions. It provides munh mofe»reiiable service;thanvconid have
.been obtalned by the use-of the’wire line, énd~it:provides communi—
cation with mobiie units not only along tné pipe 1ine but.aiso
traveling along roads remote from tnenpipe iine. Repair trucksl
and snow cats can‘cpmmunicate by means of radio during hazardous
weather conditions, and thus can call for;material or help of any
kind when néeded. With radio communicétion avéilable, the psynholo—
gical effect on cfews working in hazardous, lsolated aréas is a
great boost tQ"moréle. There are times Whén repair crews go out un-
hesitatingly? to take care of pilpe line maintenance where 1t 1s doubt-
ful if they would go’at all 1f they did not have radio communication.
Maintenance'forehen can reach pump étations and the pipe line dié—
patchers promptly to restore the 1ine tp gervice after repalrs. This
greatly assists inbmaintaining the‘fiow of 01l essential to the in-
_dustrial and governmental activities sefved by tnéfpipe line. No
other‘systém of cnmmunicatibn Wbuld have served as well, and‘Without
it;_the_hazards to life and_to property would be 1nfinitely greater.
A communication relay system has beén_installed on another
pipe line, througn mountainous territory; Whére hazardous conditions
also exist. The same advantages hold as outlined above. Récently,
a heavy construction job over a portionApf this line was pianned.
“This.invqlved>320 miles of line to be installed, paralleling an
existing line. Due to circumstances beypnd contrdl of the operator,
construction work was nostponed many weéks and Waébbegun 1até in the

summer.,
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Evéry method of speeding up the work was put into use so as
to get the Jjob done before the gnow season began. Work had to go
on at many isolated points. Radio communication between.head—
guarters polnts and mobile units working anywhere along the line
was employed. Mobile radio between the various control units was
also used to a very great extent. The fact that_headquartérs was 1n
direct contact instantaneously with the field enginéers, field
inspectors, foremen, and contractor's representatives, permitted
remedial measures to be taken immediately, if anything arose to delay
the work., It was largely through the use of radio relay that the Job
was completed on time, and the additional capacilty of the pipe line
was made available for the handling of fuels urgently needed during
winter weather, No other form of communication could possibly have
done fhis Jjob. |

One advantage of an ektensive relay system for communications
is that many people can listen in on both sides of conversations and
gso be informed of things goling on which may affect thelr work directly
or indirectly. |

Under the recent clarification of the Federal Communications
Commission's Rules and Regulations, there can be more than one.moblle
relay station cbupled together in seriles 1n an emergency. Thus it is‘
possible, by mobile relay stations, to cover several hundred miles.
‘However, the controlilink between any two of these mobille relay
stationé must operate on fixed service frequencies, The relay stations

which transmit to the mobile.units, can:operate on moblle . frequencies.
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This has the great advantage in the western states, of broad mobile
coverage with fewer relay stations in the 72-76 mc band, without
causing interference to television channels 4 and 5.

IV, TELEVISION INTERFERENCE

The frequencies'in the 72-76 mc band are 1ideal for relay sys-
tems requiring from one to four communication channels, However,
under the present Rules and Regulations, the use of these frequencies
in the petroleum and other industriai gservices 1s being very serious-
1y curtailed, and in many cages 1is nhot available at all, because of
possible interference with television channels 4 and 5. This limita-
tion on the use of 72-76 mc frequencles means that the nextvfrequency
available for fixed service is in the 952-960 mc band, requiring
shorter hops and more relay stations.

The Federal Communications Commission 1s currently considering,
in its Docket number 10315, revigions of 1its rules which will outline
the protection which must be afforded by mobile relay users in the
72—76 mc band to television stations operating on channels 4 and 5.
The petroleum industry, through the Central Committee on Radio
Facilities of the American Petroleum Institute, hag filed appropriate
comments wlth the Commission, pointing out that it 1s pogsible to
operate mobile relay stations in this band without interference to
channels 4 and 5 by shifting operations to the low or high part of
the band, depending upon which channel requlres the protection.
Co-operation of the television manufacturers in setting specifications
for television receivers, so as to reduce the possibility of picking
up an interfering signal, was also suggested. It is believed to be
entirely feasible to continue these operations in the 72-76 me band
without creating interference to television channels 4 and 5.
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USE OF RADIO IN MARITIME SERVICE

I. INTRODUCTION

.. The earliest use of radlo.in the petroleum Industry was in
maritime operatlons. The_industry's oCeaq ggingutfansportation has
utilized all of the radio ai@s to navigation and thevradio safety-aiqS
common to all ocean traffic.‘ As the,industry expanded 1ts water-borne
transportation .to the Great Lakes and Inland.waters; radio continued
to.play an important role in this_dévelgpment.v

/The large fleets of'tankersggwneq_and operated by the American

petroleum industry under United States or other reglstry consist of

‘nearlyleOQ'ocean.going vessels of 2000 gross tons or over.

On the Mississippi River system and along the Atlantic, Gulf

and. Pacific Coasts, the industry has over 2000 tank barges 1n operation.

Radio has,é significant role in the operation of all of this water-
borne traffic. .

While 1t serves as an important_operational tool in water
transportation, 1its greatest contribution 1is in the increased safety
of pergonnel;and equipment,:_

IT. . OCEAN AREAS

. There 1s a difference‘between_the use of radio_in the ocean
areas_and from- that on the Great Lakes and Inland Waters, . This reéults
from the fact that cargo vessels of 1600 gross tons anQ'upWard are re-
quired to meet certain ggvernment regulations covering ﬁhe compulsory
fitting of radio equlpment and its conditipns of Qpepation. In brief,
the requirementnis for,the fitting of radiotelegraph gquipment.operatf

ing in the medium frequency band (4O5f515;k0),»supplemented by certain
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safety facilities such as emergency power suppllies and auto:.alarms.
This equipment must be manned by a licensed radiotelegraph operator
and Specified radio watches maintained for safety purposes. In
addition to thils medium frequency telegraph, most ocean vessels
voluntarily carry high frequency telegraph equipment for long distance
communication, and in recent years, many have had radlotelephone
installed for.ship to shore andbintership voice communicationnpurposes.
Radar, although not compulsory equipment, has now become a common
installation aboard most ocean vessels.

At the present time the United States, together with other
countries of the world, is in the midst of implementing various inter-
national agreements (Atlantic Cilty, 1947 and Geneva, 1950) involving
all radiQ services, but which will have a particular impact upon
marine rgdio systems. The marine service 1ls expected to benefilt
ultimately from these changes in that exclusive frequencies will be
authorized for use by ship and coast stations.

The entire radio spectrum below 30 megacycles is involved in
frequency changes. All ship communication equipments (telegraph and
telephone, medium or high frequency) will be affected, some more than
others. The question of what specific modifications will be required
and the exact time when each will have to be effected 1is very compli-
cated. However, in-general, the changés in'shipboard equipments in-
volve the retuning of transmitting circulits and the purchase and in-
stallation of new crystals to operate on new ffequenbies being assign-
ed. The date of June 3, 1953, 1s the date tentatively adopted for

commencing the transfer to these new frequencles in the high frequency
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bands, but this 1s subject to change by order of the Internafional
Telecoﬁmunications Union. Adjustments required in the medium fre-
guency telegraph band have already been accomplished (November, 1952).
Two items of technlcal gspecification will cause some high fre-
quency telegraph equipments to become obsolete or require extensive
modification. These are (1) a tightening up of the tolerance limi-
tations on radio frequency emissions and (2) ship equipments must be

capable of beiﬁg ghifted from one frequency to another within 5

- seconds within the same band, and within 15 seconds from band to band.

These requirements will not become mandatory until a year after,the
frequency implementation is commenced, but the equipment modification
program must be started now 1n order to meet the anticipated effective
date of June 1954, |

The Safety of Life at Sea Conference, London 1948, became
effective in November 1952. This has also resulted in important
changes. Ocean-going cargo vessels of 500 groSs tons and over will
be requlred to carry portable lifeboat radio equipment meeting cer-
tain specifications. FederalACQmmunications Commission rules in this

matter have already been adopted and the manufacturing companies. are

-now in the process of designing these equipments. Vessels will carry

such equipments as soon as they become avallable.

| Direction Finders also become required equipment aboard cargo
vessels of 1600 gross tons and over. However, since ocean vessels
have voluntarily carried these equipments for years, the major effect

of thls new requirement has been to subject such equipments to the:

Federal Communications Commission's regulation and inspectlon.
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Vessels in the tonnage range between 500 and 1600 gross tons ('

on interndtional voyages will be required to be fitted with elther

ra

radiotelephone or radiotelegraph éequipment for safety purposes.
Authorization for the use of telephony for safety purposes for such
vessels is a significant step and is associlated with the adoption of
the frequency 2182 kcs as an internafional calling and distress fre-
quency for telephony.'

The tanker industry, together with other segments of the ocean
shipplng industry has been followling these matters closely through
participation in the Telecommunication Committees of the steamship
associations with which they are affiliated, through the activities
Aof the Radio Technical Commission for the Marine Services (RTCM), a
joint govermment-industry organization with semi-official status, and .
the Central Committee on Radlo Facilities of the American Petroleum (
Institute.

ITT., GREAT LAKES AND INLAND WATERWAYS AREAS

Maritime use of radio has reached the stage where radio for In-
land Waterways and the Great Lakes cqnsists entirely of radiotelephone,.
Radiotelegraph was used prilor to 1940, but shortly after the allo-
cation of additional frequencies by the Federal Communications Com-
mission for radiotelephony enable operators to convert entirely to
radiotelephone service.

To indicate the importance of the inland waterways area, the
United States Gulf coastline from the Texas-Mexico borde? to Key West
is roughly the same as Key West to Philadelphila, or about 1300 statute
miles. The Mississippi River and its principal tributaries (the
Migssouri, Illinois, Ohio, and Tennessee Rivers) together with the

Gulf Intracoastal Waterway total about 5300 miles. These figures
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indicate the complexity of the communication problem and the resultant
effect on the cholce of frequéncies and equipment. The "Merchant
Marine Statistics, 1951" (U.S. Treasury Debartment‘Bureau‘of Customs )
indicates that this area has approximately twenty percent of U, S,
registered steam and motor vessels, barges (and other non self-pro-
pelled craft) as well as yachts. For this area, steam and motor
vessels number about 6800; barges number about 1500 and documented
yachts total .about 700,

" Radiotelephone operation on the Great Lakes consists of AM
equlipment, utilizing eight channels, and VHF-FM equlpment, which has
developed and received wide acceptance in the last four years, opera-
ting on thirteen channels.

VHE 1n the Great Lakes Area has proved'to be very satisfactory
and has givee much longer range than originally anticipated, on some
occasgsions reaching 150 miles. With pfoperly operating sets, reliable
ship—to—shie communicafion is obtained over distances up o 30 to 40
miles, and ship-to-shore 50 miles or more.
| | The radiotelephone equipment aboard a vessel generally consists
of a transmitter, receivers, power supply and control units, a trans-
mitting and a recelving antenna, and one or more telephone instru-
ments installed at suitable locations. There are two categories of
vessel radiotelephone communication: (1) ship-to-shore and (2) ship-
to-ship. The importance of radio to the Inland Waterways Transporta-
tion Industry may be visualized.by reference to some of its practical
uses.

The persennel of Inlahd?Waterway vessels usually make soundings

of all dangerbus crossings and locations on the rivers and these findings
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can be relayed to other vessels approaching such channels. Likewilse,
channel information furnished by the United States Corps of Engineers
and the United States Coast Guard can be passed on by radiotelephone
to vessels Ilmmediately upon its becoming available., This is a highly
essential function since river channels do not remein static because
of the continuous shifting of sandbars and consequent channel changes.

Many of these Inland Waterways vessels now operate on round
trips of 2000 to 3000 miles, and while enroﬁte, it 1s essential that
qulck management to operating personnel communication be established.
This 1s carried out by long distance land-line communication to
coastal harbor station, coastal harbor station radio to vessel on
2-8 me frequencies. The rapid expansion and successful operation
ef this system has proved that a truly practical approach was made
to the problem in the early 1940's when the Federal Communications
Commission made allocations of frequencies for this service.

The rivers on which this traffic is .carried wind through
-valleys so that the VHF line of sight transmissions obtained on the
Great Lakes are not possible on the rivers which follow clrcuitous
routes. For this reason, the threatened loss of some of the 2-8 mec
frequencies 1s 'cause for great concern among the operators. Un-
fortunately, the Atlantic City Conference and the Extraordinary
Administrative Conference, (Geneva, 1951) failed to provide for
marine telephone communication in the 6 mc band. Experience has
shown -that the 6 mec band is far superlor to the others ih use (2, 4
and 8 me) and handles over half of ;11 the traffic. It would cripple
inland rivers and Great Lakes communications if either or both the 6

and 8 mc channels were lost to other services or localities.
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The Federal Communications Commission is currently considering
the disposition of the two and six megacycle frequencies for Inland
Waterway use in Dockets number 10377 and 10444, Through the Central
Committee on Radio Facilities of the American Petroleum_InStitute,
the operators have made their views known to the Commission and have
requested the continuation ofvthe six mc frequencies 1in derogation
of the International agreements so that adequate rédio service will
continue to be avallable to them.

IV. CONCLUSION

Marine operators moving petroleum products have been the first
to take advantage of the aids offered through radio communication and
radar, Ship board ﬁse of radio and radar 1s licensed by the Federal
Communications Commission under the Maritime-Mobile Radio Service.
The importance to the petroleum industry of water-borne transporta-
tion is so great that the continued provision of adequate and appro-
priate frequencies 1is a matter of grave concern,

.Radar has proven to be an invaluable navigational aid both on
the high seas and the Inland Waters and is discussed in detail in the

next section.
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USE OF RADAR AND OTHER RADIOLOCATION METHODS

'I. INTRODUCTION

The billions of dollars spent on research and technical

development during World War II have found numerous industrial

‘applications since the close of that war. One of the major develop-

ments was that of radar and the associated measuring techniques and
equipment. This research provided methods for the measurement of

time to fractions of a microsecond. This ablility to measure time

intervals with extraordinary accuracy, coupled with the rectilinear

propagation of.radio waves, has introduced an entirely new'
teohnique of surveying. This 1is the techniqué of ‘radiolocation,.
Basically, radiolocation makes use -of the fact that the
velocity of a radio wave is approximately 186,000 miles per
second or one billion feet per second. A radio wave travels

approximately one thousand feet in one millionth of a second, a

microsecond. If one can measure the time required for a radio

wave to travel between two points with an accuracy of one micro-

‘second, one can.determine the distance between the two points with

an accuracy of one-thousand feet. If one.can determine the travel
time with an accuracy of a fraction of a microsecond, the distance
can be determined with an accuracy of the corresponding fraction

of a thousand feet. In actual practice, most of the radiolocation

~techniques involve the determination of the round-trip travel time

from an initial transmitter to a remote object and back to the
transmitter. This improves the accuracy by a:factor'of two. The

importance of the radiolocation methods lies in the fact-that it

"is not necessary for the distance between the two points to be

tfaversed by the SurVeyor, as '1s the case in conventional surveying
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with a chaln. At the same time, the distance between the two
'points is determined directly rather than by a measurement of
angles. This permits a great simplification in operations since the
measurements can be made from a moving object, such as a ship or
ah-airplane. It also makes possible the location of an inaccessible
object without any cooperation between that object and the surveyor
in the radar methods.

The petroleum industry has made use of three types of
radiolocation techniques - radar, shoran, and phase comparison.

‘Radar

Radar, the word being coined from the phrase Radio Detec-
tion and Ranging, has developed rapidly since if was first intro-
duced to commercial marine interests in 1946. A brief resume of
the historical development of radar indicates that the basic
discovery that radio waves are reflected from sollid objects was
made in 1886. Subsequent work in 1922 by two Naval Aircraft Radio
Laboratory sclentists at Anacostia, Maryland, who were then
- working on a plane-to-ground communication system, determined that
‘the shipping moving in the Potomac River distorted the radio wave
pattern and caused a fluctuating signal.

Development work was pursued from that date until 1935 when
Congress provided $100,000 to the Naval Research Laboratory for
the development of radar. The first crude radar was tested
successfully in 1937 aboard the U.S.S. LEARY, and extensive sea
trials were given to a greatly improved unit on the U.S.S. NEW
YORK in 1939

Development of radar moved rapidly throughout the last year

‘before the War and in the early years of the War itself, when only

- 78 -




the Armed Forces used radar at'this time. Because‘of 1ts close
connectionlwith thevmaritime industry, the United States Coast
Guard.delegated the responsibility for disseminating pertinent
data on radar to interested parties. Early in the post war perilod,
consultations were held between the Coast Guard,_manufacturers; |
potential users, and interested Government agencies,aand congider-
able development and experimentalvwork'was‘done on vessels of the
International Ice Patrol and vessels operating along the coastal
and inland waters of the,United_Stetes.

In radar, an extremely short_pulse of radio energy 1s
transmitted from the station making the radiolocation_survey.
The energyvis_directed into a comparatively narrowvbeam by a com-
plex antenna system. Whenvthe_energy pulse strikes any object in
the path of the beam, a portion of the energy is reflected back to
the radar location and there is detected by an extremelv Sensitive
receiver. This received pulse produces a spot of light on a cathode
ray tube similar to the television picture tube. . The position of
the spot is made to correspond to the direction_of the-beam and,to
the_travel time of the:pulse.' As the”beam rotates avfull_circle
around the horizon from the transmitter, a series of dots“of light
appears on the picture tube corresponding, on a reduced scale, to
the pos1tions of the obJects which have reflected pulses back to»
the_radart The picture tube then displays a map of reflecting ob-

jects'surrounding the radar set. From this map one can determine

the direction and distance»to each object. By the addition of special

circuits, it is possible to determine the distances.With far
greater accuracy than can be determined_by measurements on'the:l
pilcture tube. | o
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The petroleum industry has made four diverse uses of
radar in its operations. These are:
V (1) As a naVigation device and as an anti—collisioh
“device on board the tankers of the petroleum’f:‘
industry's fleet
(QJ'AS a location method for determining the positibﬁ of
the geophysical survey boats on the Continentél
Shelf off the coasts of the United States
(3) As a harbor surveillancé device for‘guiding the
boats for marine drilling operations into and out
of coastal harbors during periods of low visibility
résulting from fog
(4) As a device‘for‘detecting changes in weather;bsuch
as 1iné gsqualls or ‘hurricanes
' Shoran
The second type of radiolocation device used in the petro-
leum industry has been shoran. Shoran is'quité similar to radaf
in its basic principles. A transmitter sends out ovér an antenna
a shdrt pulse'of radio energy. This pulse of radio energ& travels
out until it reaches the object to be located. In the case of
shoran, however, there is an auxiliary transmitter on the object
to be 1bcated.\kThistauXiliary tranémitter, or beacoﬁ,;is so
designed that it does not normally transmit radio energy. But when
a.pﬁlse 15 received from the base'transmitter, a pulse is trané—»
mitted from the auxiliary transmitter on the object to be located.
The receiVer\at the base station réceives the pulse from this
auxiliary transmitter, and by measuring the time delay betweén

the transmigsion of the originaltpulse from thé_base transmitter
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and the receipt at the base of the pulse from the auxiliary trans-
mitter, the distance from the base transmitter to the object
carrying the auxiliary transmitter can be determined. In
practice, shoran differs from radar in another important respect -
the antenna at the transmitter does not transmit a narrow beam but
rather a broad beam covering the entire area in which the objects
to. be located may be expected to operate. Thus, the shoran equip-
mentAgives no indication of the direction from the base station to
the object to be located. 1In order to determine thevposition of
of this auxiliary object,.it 1s therefore necessary to use two
base stations located at known points. By determining the dis-
tance from each of these two base statilons to the obJject to be
located, it 1s possible to determine the precise position of the
object to be located. Thigs makes shoran suitable only for
operations where fixed base stations can be used. In practice,
the equipment for measuring the times is actually located on
board the object to be located, rather than at the base stations.
Shoran was developed for the guldance of aircraft engaged
in precision bomblng and 1s particularly appllcable to aero-
nautical use. It has been used in the petroleum industry only
in connection with geophysical exploration, either the airbqrne 
maghetometer or thé waterborne operations_on the Continental
Shelf.

_Phase Comparison Systems

The third type of radiolocation method used by the petro-

leum industry is the so—called phase comparison method. This

meéthod .differs from radar and shoran in that the base trans-

mitter or transmitters do not send out pulses of radio energy.

Instead, they transmit a steady signal. The use of phase
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comparison methods is primarily a radio spectrum cohservation
technique. 1In order to measure the arrival time'of-é'pulse

with a high degree of accuracy, the pulse must begin very
‘abruptly. The abruptness with which a pulse can begin depends
‘upon the amount of spectrum space occupied by the transmitted
signal. Roughly, the band width in cycles 1is equal t§ the
reciprocal of the required time accuracy,‘measured in seconds.
Thus, i1f time is to be measured with an accufacy of one million-
th of a second, a band width of one million cycles, one
megacycle, is required. This would give an accuracy of distance
measurement of one thousand feet. If an accurary of ten feet
were required, a band width of oﬁe hundred megacycles would be
required.

Technical considerations of the design of the transmitter
and of the receiver, as well as considerations of spectrum con-
servations,; require that the band width be a small fraction of
the center frequency of the transmitter energy. Thus, if a band
width of several megacycles is to be required, the-cénter fre-
quency must be of the order of several hundred, or preferably
severdl thousand, megacycles. Radio waves of such frequency
travel essentially in straight lines and, consequently, can be
received only by stations at limited distances from the trans-

mitter. The distance depends on the height of the transmitting

antenna and the height of the receiving object. In any case, for

practical heights of antennas and heights of objects on the
surface of the earth or on shipboard, the distances that can be
used for such high-frequency radi§ waves do not exéeed fifteen
to twenty miles. If the obJect to be iocated is an aircraft
that can fly at altitudes of several thousand feet, the 1line of
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sight.distancevis correspondingly increased, and pulse type
methods_can be used over long ranges. In the geophysicai
operations‘of the'COntinental Shelf, dlstances of a hundred
miles of more are involved. This:precludes the possibility of
using pdlse type fadid—lécation methods for such surveying
purposés;AeXCept for airborne operations.

a FoftUnately,‘radio'waves with frequencies of the order
of a few megaéyéles or less travel along the surface of the earth
for great distances and_éan be received at sevéral hundred miles
from the tfénsmitter if sufficlent powér is available to override
the other sources of radio energy, such as static. The phase -
comparisorn methods make it possible to use such low frequencies
éétiéfactorily for determining positions with an extraordinarily
high'dégrée of accuracy. It is not practical to build antenna
structures with é“higﬁ‘degree of directivity for such low fre-
quencies; consequently, the phase comparison techniques are use-
ful only'in measurihg distances. This means that in order to lo-
cate an object it 1s necessary to measure the distance from two
accurately located bases to the object. This limits the use of
| phase comparison methods to those situations where baseée stations
can be located at points whose positions have previously been
determined. Most phase comparison systems-are such that the object
to be located need carry only a receiver and associated measuring
equibment and does not require a transmitter. This makes possible
the use of a'single fadiolocation'network by an unlimited number of

users, each operating entirely independently in the same area.
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IT. RADAR USAGE

Tankers

The first use of radar in the petroleum industry tQ be
discussed is the conventional usage of radar by petroleum'tankers
as radio navigational aids and as anti-collision devices. The
tanker usuage of radar for these purposes is exactly the same
as other.ship radar usage and is governed by the samé rules and
regulations. This use of radar~has made very important contri-
-butions to tanker operations. The most important of these is in
the avoidance of collision either with other ships or with station-
ary objects. This hag resulted in substantial saving of 1life and
property. The second contribution of radar to tanker operation
is the time that is saved by permitting the operation of the tanker
under weather conditions where operations normally would have to
be suspended. Thils relates primarily to operations in harbors
but also applies to some extent to operations in the open seas.
Radar has become an indispensable tool in tanker operatlons.

Geophysical

Radar has likewise been widely used in geophysical opera-
tions. The principal application has been in offshore operations,
but radarlhas also been used in some overland_operations,
particularly in areas where the terraln presents difficult prob-
1éms of transportation that complicate conventional surveying
techniques. In geophysics the determination of the position of
the sites of the geophysical measurements with a high degree of
accuracy iS-veryvimpoftant._vThis detgrmination is necessary in
the first insftance 1n order that one may know where the possible
oil-bearing structures are located on the ground. However, for
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this purpose, an accuracy of a tenth of a mile is adequate.

A higher degree of accuracy is required by the fact that it 1is
necessary to tie the results of measurements along a series of
lines together. Also,'fof certain types of geophysical measure-
ments it is necessary to apply corrections, depending upon the
geographical position of the measurement. The Variatiohs of the
| observed quantity with geographical location, independent of sub-
surface conditions, over a distance of a hundred feet may be as
large as the changes in the observed quantity that would be pro-
duced by significant subsurface changes. In order to apply an
adequately accurate correction for this effect, if is necessary
to know the geographical‘position with an accuracy of the order
of fifty feet.

Conventional radar equipment‘is barely adequate for such
accuracy. For this reason, most of the’geophysical operators
provide modificatiOns‘of their radars in order to measure dis-
tances with a higher degree of aécuracy. Likewlse, the measure-
ment of angles by radar is not adequate for this accuracy of
position determination at ranges of ten or twenty miles. For
this reason, radar operations in geophysical prospeeting‘usually
make use of the measurements of distances from the object to be
determined to two stations whose positions are acCurately»known.
These might be oil wells, lighthouses, buildings, or- other natural
orvman—méde objects thaf are good reflectors for radiq.energyﬁand |
whése position had been or could be accurately surveyed. In some
instances, radars‘are'modified so that théy‘would act as*beacons

similar to shoran; that is, the radar beacon will normally not
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transmit a pulse but whenever a pulse 1s received‘it‘transmits
a pulse., Thus, if two such beaqons are Set,at known pOSitions
and a conventional radar placed aboard the vessel whose}position
is to. be. determ1ned the time between the transmlssion of the
pulse from the vessel, and The receipt of the pulses from the
beacons could be measured .and the distances obtained. vThislprof
cedure hasvtwolimportant advantages. One advantage is that the
beacon transmitter.transmits many times_as much power as would
be reflected from even the largest of man made Qr”natural tar-
gets. »The second 1s that the radio_frequehcy,on\which the
beacon transmits .can be made different from the radio frequency
on which the radar transmits .and thus the:signa1 from tﬁe
beacon distinguished from the reflections. This éolves one of
the more difficult problems in. the appligation of radar to
geophysical surveying. This is the problem of ldentifying the
target from which the radar signal 1s reflected.

- In addition to the use of radar for radiolocation pur-
poses in;geophysics,kit also serves a very_important‘rolg aé
a navigational tool. .  The Weatherlqonditions_in marine opera-
tions frequently involve periods of low visibility due to
fog. Such conditions are most apt to bccur’when wave dis-
turbances are at a minimum:so that geophysical bperations
- could be conducted w;th:maximum‘efficiency.if radar permits
operation under such conditions. }Also,»because of the néceé—
sity of operating at 1ong_digtancesifrom»the‘neargst_port?
particularly in theiGu1f of Mexico, 1t 1is customarygfor_geof_
physicalypperations to be conducted for a tenfday:périod_be~

tween returns to port. As a result, it is impossible to pre-
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dict What weather will be encountered during the latter part
of the work period. The possibility of safely returning to
port under adverse weather conditions of fog or squalls makes
radar a valuable adjunct to marine geophysical prospecting.
Such operations are hazardous at best, and the reductions in
the hazard afforded by the use of radar is extremely lmport-
ant. An example of such experience occurred during the last
operations off the coast of Texes. ‘A seismegraph crew had
suspended-operatibns,because of heavy fog. They accidentally
had an explosion of dynamite which 1njured two ofvthe men
quite severely. This particular crew was not equipped with
radar. However, another crew operating in the same area was
equipped with radar. vThe\boat carrying the two injured men
contacted the radar equipped crew by radio and told them of
their difficulty. The boat equipped with radar was}able to
1ooate.the boat carrying the injured men in spite of the fog.
The men were transferred to the»radar equipped boat, and the
boat?then proceeded by use of its;radar to find its way
through the fog back to port. The men were thus able to be
given treatment in a hospltal within a fairly short period
of time. 1t is quite possible that had the radar'equipped
boat not been available, these men would ha?e died’from the
regults of their’injuries. »Some 26 radars_have been'liCepsed
to geophysical . operators, mostly in the Continental Shelf of
the Gulf of Mexico.

Drilling ‘

Under the beSt of conditions the drillling of an oll
well is an enterprise fraught with possible hezards, ‘Extreme—

ly heavy machinery is required for handling the tons of drill
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pipe which may be suspended in a hole over three miles deep.
The dfilling‘well may encounter‘pressuréS'of many thousands
of poﬁhds per’square inch, which sometimes are not predictable
and may result in a blow-out. The blow-out may simply be salt -
water or may include oil or gas. In the latter case, there
is a very‘real'pOSSibility'that the oil'of»gas will be ignited
and the well burn. The drill crews are trained to take all
precautions to prevent such hazards and to meet such emergen-
cles,. HoWever, due "to the unpredictable nature of certain of
the hazards,rfhey cannot always be avoided. When indications
are noticed that such conditions may be encountered, outside
help is needed and needed promptly.

. When the well is being drilled on land, the problem
of pro&iding ald to the'drilling crew 1s much simpler than
when the well is being drilled in the open waters on the Con-
tinental Shelf. To minimize the hazard under these circum-
stances, it is essential to proVide‘a transportation service
from shore to well site that can operate under all except tﬁe
most éxtreme'of conditions. One of the problems encountered
in providing éﬁch a tfansporfation>system is that of fog.
This probléthas:béén solved in one instance of marine opera-

tion by haVingfa fadar at the port. This radar can observe all

vessels in the port and approaching the port. ‘The radar operator .

can maintain contact with the vessels by radio and thus is
‘able to give them minute to minute instructions on how to enter
the port. This technique of harbor surveillance by radar has
proved to be extremely beneficial in off-shore operations and

is credited with the saving of several lives.
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A fourth use of radar by the petroleum industry like-
wise is an important factbr in off-shore drilling operatiéns
where the protection of life and property is intimately associa-
ted with weather conditions. Clouds reflect pért of the pulses
sent out by radar and thus radar is able to locate clouds.
This makes it possible to locate both line squalls and hurri-
cénes by means of radar. Not only does the radar detect the
presence of the line squall or the~hurricane but gives an
accurate description of its location and its extent and per-
mits the determination of the speed with which it is moving.
Some appropriate idea of the intensity of the disturbance 1s
also given by the radar. .This meteorological application of
radar has been used with considerable success in off-shore
operations and has made it possible for meteorologists to
advise the drilling crew of the approach of the line squall
in adequate time to make suitable preparations for the high
winds accompanying the squall. Likewise, the boats used in
transporfing men and equipment from shore to the drilling
sites or pulling the barges carrying the oil from the well
to the shore are warned by the meteoroiogists in time to
prepare for the approaching storm. This application of tadar
has prevent important loss of equipment and has minimized the
danger of loss of life. Also, since it is known that adequate
warning of the approach of the storms will be given, the men
are relieved from the fear of the storms when there is no

danger, and thus it adds greatly to the efficiency and morale,




IIT. SHORAN USAGE

The problems of rules and regulations and frequency
allocations for shoran usage are much more complicated than
those of radar. This arises from two factors. First, other -
than its use in..geophysical prospecting, shoran has had little
commerciailapplication. Second, the frequencies on which
shoran operates are frequencies which are normally govern-
mental-frequencies’under'the‘United States frequency alloca-
tions. It has been necessary, from time to time, to obtain
gpecial p€rmissiOnvfrom the military services to use these -
frequencies for geophysical prospecting. The Joint Chiefs
of Staff, who are responsible for this question on behélf
of the military services, have been.extremely cocperative
in extending.the period of time that shoran could be used
on these frequencies for geophysical prospecting, in view
of the strateglc importance of continued ample sources of
petroleum for military operations.

In geophysical prospecting, shoran is used for ﬁhe
purpose of locating the position of the vessel, elther the
ship or the ailrecraft, which carries a geophy31cal measuring
device, The aircraft would carry an alrborne magnetometer;
a ship may carry either seismic prospecting equlpment or
‘gravity"prospecting equipment. In either case, two shorén'
repeaters or beacons are located at known points. The~eq-:
uipment aboard the geophysical vessel sends out pulses which

causes pulses to be transmitted from the beacons at these

two known points. This enables a determination of the distance
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from the vessel to each of the two known points to be made
and thus the location of the vessel to be determined. An
accuracy of the order of fifty feet is obtainable in this
fashion. The operating distance is approximately equal to
thebline of»s;ght and is>determinedpbybthe.curvature of the
‘earth and the height of the antenna at the fixed repeater
stations and at tne;geophysical operating Vessel;

In anticipation of the‘eventualldiscontinuance'of
the use of shoran on the frequencies allocated to military
operations, two different developments have gone forward,

One of these developments is the phase comparison method
which operates on frequencies below two megacycles. This
metnod wi}l be described in more detail in a 1atéfﬂsection.
The. other development has been the conversion of shoran from
the military'frequencies to frequencies in the microwave
portion of the bands allocated to the radio—location service.
This latter development has met With reasonableisuccess and
has been used under actual operating conditions by a major
0il company for sevefal years.

At the present time, there are 32 shoran transmitters
licensed to operate in the United States. These are operated
by four companies, two of which are oil companiesiand the
other service:companiee which provide either radio surveying_
Service or a complete geophysical service. The microwave band
is not so suitable as the band allocated to the military equip-
ment for shoran usage. It,wonldvbe desirable for the petroleum

- users to continue to have permission to operate in the military
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frequency bands. However, should this prove impractical, opera-
tions can be conducted in a reasonably satisfactory manner in
the microwave band, although the equipment for this band is not
commerciallj’éVailable'at preseht.

IV. PHASE COMPARISON RADIOLOCATION USAGE

On a conventional_map, the location of ahy point is
determihed by giving two coordinates. These coordinates may
be latitfude and longitude'éxpreSsed in degrees; minutes,
seconds, and_fractioné of seconds, or they may be some other
type of coordinate systemlagreed'upon by all the users of the
particular map . The map will show selec¢ted values of these
ooordinates as a network of iines. In most coordinate systems
used in mapping, the network of lines are approximately squares.
One determines the values of the coordinates of the point by
measufements‘from known points whose coordinates have preViously
been determined by accurate surveys. The‘phase compariSon
radiolocation methods are similar in principle to this QSé of
coordinate systems on maps. The coordinate system used in a
given radioiocation system depends upon the design of the
particular system. In the systems which are at present used
in geophysical prospecting, the coordinate systems are hyper-
bolibj tHat is, the lines of the networks on the maps afe not
straight lines but instead are hyperbolas. The hyperbolas do-
not intersect exactly at right angles. This introduces some
compiiéations in the computation of the coordinate systems and
the construction of the map but presents little or not compli-
cation in the actual use of the system once the maps have been

prepared. ' The reason hyperbolas are used is that it is relatively
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simple to measure the difference in the travel time of the__
radio waves from two known points to the surveylng vessel,
Thev1qcus of_a point Which moves 8O that the difference between
its‘distances to two known points is cqnstaﬁt is a hyperbola.
Thus, at all points along such a hyperbola, the difference in
the travel time of the radlo wave from the two base stations

at known points to the sufvey boat is constant. Whgn one
measures the difference in the travel time of the two radio
waves, the value that one obtalns is a designation of the
particular hyperbola on which the geophysical survey boat is
located. By repeating this process for a secondvpair of

base stations, one locates a second hyperbola on which the geo-
physical survey boat‘is located. The intersection of these

two hyperbolas is the position of the Survey boat. One
measures the difference in the travel times by comparing the
phases pf the radic waves received. In principle, this is
quite simple._ In practice, rather complex circuilts are re-
quired in order to avoid various difficulties that could de-
crease the accuracy of the measurements.

The choice of the optimum frequency depends on the
accuracy of the measurement required and, to some extent, on
the distance that is to be surveyed;_that is, the size of the
area that one would like to cover with a given network. In
general, the lower the frequency and, consequently, The longer
the wave length, the larger the area that can be covered but
the lower the accuracy. A reasonable compromise among the‘re—

quirements of accuracy, distance required, and the existing
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allocations of frequencies to other serviceé'was’achieved by
the Federal Communications Commission in assigning the band
from 1750 ke to 1800 ke to the phase comparison radiolocation
service. However, this frequency allocation applies only to
the Gulf of Mexico area, and hence“thiS'fadiolodation method
is, uﬁfortunately, not available to‘géophysical operétions
elsewhere., .° |

Two competing service COmpanieS are now offering radio-
1ocationvservice to the geophysiéal industry in the Gulf of
Mexico on the Continental Shelf. The two systems involve
basically the same principles but have differences in the
specific ehgiﬁeering solutions based on these fundamental
principles. Four nétWOrks have been licensed covering a dis-
tance along the Louilsiana and Texas coast of 275 miles. The
two service companies have pléns'fof applying for additional
licenses to permit networks in other areas along the Louisiana
and Texas coast to cover the entire area as soon as the service

is required by the geophysical prospéctihg companies. These

networks have been in operation for a period ‘of some six months

to a yeér and‘haVe”givén relatively Satisfactory’service.
Continued experience with these networks has indicated various’
modifications that are required and has indicated the 1limita-
tions to the service as now offered. |

One problem which has been encountered is the need for

what is known as lane identification. By phase comparison is

meant a measurement of the time that elapses between the instant
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when one of the received radio signals has zero value and the
instaht when the othef‘received‘radio signal has zero value.
Unfortunétely, éach 6f the zeroes of the given signal is indis-
tinguishabie from the Other.zeroes; that is to say, one cycle

of the Signai éannot be distinguished from aﬁy other cycle.
Thus, one 1s able bj a phase comparison measurement to determine
the fraction of a cycle difference in the travel time but not
the tofal differencé. The technique cufrently'being used to
avoid this ambiguity is to startvthe measuremehts from a known
point and to_keép count of the number of cycles or lanes, as

the radibisurveyor'calls them. This method is generally’satiS—
faétofy since autométic devices can be provided for kecping
couﬁt of the number of cycles. However, should a power fallure
occur or should strong radio interference be experienced,it is
possiblevﬁo lose count of the number of lanes and thus introduce
an error in the pdsition. It.is pdssible'to pfovide‘auxiliary
systems which will give‘a‘éolution tb the problem of lane identi-
ficatibn; that is; remove the possibility of ambiguity, so that
at;anj.point it.ié possible ﬁobdetérmine one's position uniquely
withbﬁt the neéessity of startiﬁg from a known point. Several
différént”méthods haﬁe beén proposed for this identification.
Eaéh:of thése'involves either operation of additional radio
Sféfioné at slightly different frequencies 6? of operating the
sémé stationélwith radically different freqﬁencieS; At the pres-
éﬁt'tiﬁé,)no syétem in coﬁmercial operation provides lane

identification.
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V. CONCLUSION

- The petroleum 1ndustry adapted the radar and shoran
which were developed by the military forces during World War‘_‘
IT to thelr. own use 1mmediately at the close of the war. They.
have prov1ded modifications of both these two systems and
have 1ntroduced a third system,vthe phase comparison system,
that is peculiarly suited toltheir spe01f1c needs. The petro;
leum industry;kin its operation of ships, in its drilling
operations off shore,‘and iniitsvgeophysical prospecting,bhasv
found the use of radar,‘shoran, and phase‘comparison.radio?
location systems 1nd1spensable tools In fact it is no m
exaggeration to say that prOSpecting in much of the off shore
_area 1s practical'only if adequate»radiolocation services are
available - | | .7‘ | “A. | | | -”'h‘ o (

Under the ex1sting rules and regulations of the Federal

Communications Comm1ss1on and ex1sting allocations of fre-

. Quencies, therelare adequate prov1sions for all the radar uses
of the petroleum industry The use by tankers is covered by |
‘ the ships‘ radar where the prov1s1ons for tankers are the same

as, those for any other ship The use by geophys1cs for radio—

location is covered by the radiolocation service under the indus-
trial radio serv1ce The production use of radar for harbor

surveillance and for meteorology are both covered by develop—

‘mental serv1ces until suchua time as these two latterlservices

have‘had_a more extensive.usage, »This‘islan‘appropriate:manner

of handling these services,
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Commercially avallable shoran equipment 1s operated
on fréquencies allocated for military usage. The geophysical
use of thege frequencies is based on periodically renewed
permission from the Department of Defense and 1s scheduled
to cease on July 1, 1953. This presents some problems to the
industry.

The existing rules and regulations of the Federal
Communications Commission and the allocation of frequencies
are satiéfactory for the operation of a phase comparison radio-
" location system for geophysical prospecting on the Continental
Shelf in the Gulf of Mexico. The rules, as they now exist,
do not permit the use of phase comparison methods in any other
area or for any other purpose. At the present time, this
limitation is perhaps not foo gerious. However, it appears
inevitable that in the future the need will arise for this
type of service in other areas. | |

The facilities which are now available to the petro-
leum industry under the rules and regulations of the Federal
Communications Commission are essential, and no substantial
redﬁctién in these facilities or restrictions on their use could
be tolerated without serious loss of the efficiency of the

operation.
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USE OF RADIO IN REFINERY OPERATIONS

I. INTRODUCTIONS

The use of radio communication within the refineries of
the oil industryrhes grown with phenomenal Speed'in the last few
years. AbL first thought, one might conclude that even the larger
refineries.would find point—to—boint Wire communications adequate
for their needs. An average slzed refinery of 100,000 barrel-
per-day eapacity will eneompass an aresa ef one thousand acres
and be‘manned by 1500 to EOOOYpeopie. To carry out theirvduties,
most of these people must be in motioﬁ between unspecified lo-
cations. Thie presents a communication problem that is unique.

| | The largest section of manpoﬁer that benefits by this
aid is that involved in maintenance and repair. None the less
important in the Jjob of supplying an abundance of petroleum
products are the coordination of process unit supervision and
rapid mo.ile communicatiohe-during emergencies,

II. PRESENT USES

fvThe maintenance of plant eqﬁipment in safe and opefable
conditien is the job of ever half the manpower 1in a Pefinery.
The raﬁid and‘efficieﬁt dispatching of men, materials énd
transportation ie the real key to efficient ugse of these'meh‘and
materiels. |

At present, refineries of various sizes are finding that

their use of manpewer 1s twenty to twenty-five percent mofe
effective through the use of the radio communication networks.
Every truck, every'car, essentially every‘vehicie is in con -
sta@% two-way commﬁnication with a centralbdiepatcher. Thus

the network of communications is formed.
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Vital process1ng equlpment must be taken out of serv1ce
at regular intervals for repalr The reflnery unlt and the
_malntenance shops are centers of act1v1ty durlng these perlods.
‘The_ flow of men and materlals must be closely coordlnated w1th
xthe needs of the unlt Superv1sory personnel dlrect these
:transportation act1v1t1es from on the spot through radio and a
central dlspatcher ”

A typlcal network for malntenance and constructlon in‘an
average reflnery of 100, OOO barrel per day process1ng capac1ty
would cons1st of a base statlon and approx1mately one hundred
moblle unltsl- The mobile unlts would be located in superv1sors'
éafs, craft foremenls pickuphtrucks; transportation department
trucks and straddlevcarriers | Lubrication trucks andvmobile
equlpment serv1ce vehlcles should be slmllarly equlpped

Actual statlstlcs from ex1st1ng systems show that onb
such a system, the total number of messages handled in an elght—
hour day will fall between 800 and 900 | Durlng peak operatlng
perlods the call dens1ty w1ll reach one call every thlrty -
seconds ThlS is v1rtually saturatlon The human element
precludes a hlgher use factor Operatlng technlques have been

brought to a hlgh p01nt of perfectlon in order to realize this
‘]extens1ve use of fa01llt1es The rewards have been great,
however, for the development of the present system and technlques

| Factual data have been recorded to show the 1ncreased

eff1c1ency of malntenance personnel Because thls personnel
is used over a w1de area from central bases, rapld communlcatlon
is essentlal to hlgh eff1c1ency Durlné perlods of natlonal
emergency thls added efficiency is of v1tal 1mportance, for
with the same manpower and materlals more petroleum products

can be produced.
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The service factor or use factor of a vehicle is de-
creased by idle periods while the operator looks for a land line
phone -to seek new orders. "Dead head" time used in running back

to a dispatch office for directions_decréases‘the production of

.essential petroleum products. Mobile radio communications have

virtually eliminated this lost time. Most operators report teh
to fifteen percent increase in vehlcle use factor through radio
communications.

Regardless of how well planned a refinery may be, re-
gardless of the intricate measures taken to avold disaster, there
comes the day when a serious emergency oceurs. Point-to-point
communication on what well may be a rapidly changing‘field is
needed with instant dispatch. Most of the users of refinery
radio'havé worked -out emergency systems and procedures of which
the normal operating radio netwci.: is an essentlal part. However,

it is necessary to place mobile units in fire trucks, foam trucks

- and the ambulances for use in emergencies. As the emergencies are

infrequent, these units do not add to the peak load on the
systems. In this field the "walkie-talkie" and'handy-talkie"
are used extensively. |
Frequently sections of the wire communications Sysfem in

the jyusd areas are made inoperative by accidental breakége of cables.
Mobile units are brought into use to bridgé the gap for essential
calls until temporary repairs can be made. |

| . Refinery operators are finding that stray earth currents
are continually corroding tankage and pipe lines within their

plants. Extensive surveys are made to evaluate the effectiveness
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of cathodiC'protection equipment. These surVeyS'reQuire several
instruments at WidelyAséparated temporary test 1ocatibns to be:
read simultaneously; In Many inétances the use of radio is ab-
solutely essential for the transmission of accurate data.

Another refinery use of radio is foér the control of electrical
powef loading. "By means of a tfansmitter“in the power house and re-
ceivérsvlocated‘at various critical points in the plant, operators
are kept informed of changes in power requirements so thatvinter— )

" ruptions in processing may be avoided. Frequencies for this purpdse

have been made available in the Low Power Industrial Radio Service.

III. FUTURE GROWTH

| There are two major sources of growth in refinery use of
vfadio. ‘The first is by extension of present techniques to more
vfefiﬁeries. From June'1951 to June»1952 alope there was a'tWenty—
five percent ‘increase in the systemS“authofized. "About half of the
larger refineriés are presently equipped withkradiq»systems.

'AThe second factor that will influence the growth in use is the
developmeht of midget mobile units operating above 450 mc. This will
open éﬁtire;new fields. Mass production techniques, such as the
. printed circuit, are examples of the advances which have been made.
:Lohg;iife;flightwéight batteries, transistors and subminiature
' electron tubes are also being effectively used.
pSOme“typiéal examplés of uses for suCh~équipment would be:

(a) Process instrument repair crews for simultaneous
instrument adjustmeﬁt at bbth énds’ofriQStrUment

control piping.
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(b) Electrical field crews working on distribution’
circuits.

(c).Safety teams and air pollution teams for their
field céordination.

V. CONCLUSION

The present networks and those now under development are all
adding to the high efficiency of refining operations. . They are
making it possible for a pound of steel and a manhour of labor to
produce more refined petroleum products vital to our nétibnal

economy and security.
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USE OF RADIO IN MARKETING OPERATIONS

I. INTRODUCTION

Radio 1s being put to extensive and rapidly increasiﬁg use in
the marketing and distribution of petroleum products. As of
December,'1952;'there were approximately 140 licensees and 4,300
licensed radio units authorized to operate in the Highway Truck
Radio Sérvicé (Part 16, Subpart G of the Rules and Regulations.of
the Federal Communications'Commission). Of this number, approxi-
mately 85 licensees, or over 50 per cent, were engaged in the
transportation of fuel and fuel oil or liquid and bottled gas.

This use of radio in marketing operations has developed al-
most entirely since the establishment of the Highway Truck Radio
Service on July 1, 1949. Prior to that date, radio for highway
trucks was licensed on an experimental basis only and was in ex-
tremely limited ﬁse. There is every indication that growth in the
marketing uée of radio will continue.

Section 16.301 of the Rules and Regulations sets forth the
eligibility requirements for the Highway Truck Radio Service.
This section provides that persons regularly engaged in the op-
eration of trucks on a route basis outside of metropolitan areas
and’non—profit corporations or assoclations organized for the
purpose of furnishihg a radio communication service solely to
pefsons'engaged in thislactivity are eligible to hold authoriza-

tions in the service. It 1is expressly provided that the service

Ais not available for truck routes within a single metropolitan

area. A formal petition to remove this restriction has been before

the Federal Communications Commission since shortly after the
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establishment Of~thi§ service. kFavorable,action upon this petition

TN

would result in a tremendous increase in the applications for authori-
zations in the service.

II. DESCRIPTION OF USE

o The basiceuse~ef radio in marketingioperations may be
illustrated readily. A truck whicn has left the central office of
.the trucking‘company to makeea specifie delivery can be dispatehed
to any point in the area to fill iatervreceived‘orders or for any
other purpose without returning to the centraldoffiqe. This‘prece—
_dure,reduces the‘company’s overall operating‘costs by: (1) making
it possible for the.company to.distribute over a glven area with
iees;trucking unite;_(2) reducing the depreciation of the company's
trucking units and its_pperating expenses such as 5aeoline, oil,
and maintenanee, by:reducing the number of miles driven 1in covering
”the:same_a:ea_and deliyering the same quantity of prpducts; (3)
making it pessible to\serve a greater area and distribute a
gneatervquantity of produets_thusrreducing 1abor-eosts; and (4)
enablingTthexqentraluoffice to retain direction and control over all
trucking dnits at all times. .I

iThe_useief telephone for the communication between the cen-
tral.qffiee:and:the tnneking units has several disadvantages when
compared With radiof It’dees not provide control over tne units by
tneucentnal,gfﬁice, since_all communicatidnsimust»be originated ty
the driver. The cost of each communication is Vei"y‘hi_;glhr In
addition,vit is prebable:that teiephone lines would be inadequate

. to handle the burden of the calls of a large trucking system,
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IIT. L-P GAS COMMUNICATIONS ASSOCIATION

" One of the largest users of radio in the Highway Truck
Radio Service is the L-P Gas Communications Assdciation;‘ This
associatioﬁ is comprised of 38 fuel dealers in the state of Arkansas
who have banded together for the sole purpose of providing a radio
communication service to the members. The association holds
authorizations from the Federal Communications Commission for 38
base stations and 200 mobileuhits. This association presents a
unique and apparently succcessful solution to the problem of making
the most effective use of the limited number of frequencies available
to the Highway Truck Radio Service 1n a given geographical area.
With these 38 L-P fuel dealers making extensive use of a single fre-
quency throughout the state, it 1is prdbable that other trucking
cbmpanies will not request the use of thilis frequency. Consequently,
any interference problems in connection with that frequency will in-
volve only the members of the association and, accordingly, can be
promptly and easily solved. Oh the other hand, the exclusive use
of the one frequency by the fuel dealers will also benefit the
other trucking companies in the state, since they will have the use
of the other available frequencies without competition from the
fuel dealers. In addition, the association can assure the maximum
effective use of thé time when the stations are on the air by the
adcption of a standard operation procedure.

IV, CONCLUSION

Radio facilities are now being used effectively in marketing
operations by over 85 trucking companies engaged in the transporta-
tion of petroleum products. These users comprise over 50 per cent of

all the licensees 1in the Highway Truck Radio Service. The marketing
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use of radio has developed almost entirely since 1949, and

~

indications are that this,grqwthvwill continue, particularly if
the restriction -as to metropolitan areas is removed from the

rules governlng the service.
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INTRODUCTION

Texas 1is an appropriate locale and the 25th Annual Conference
of the Petroleum Industry Electrical Association 1s an appropriate
time to present to your membership this annual report on recent de-
velopments in petroleum radio in Washington. In order to fully
appreciate the importance of petroleum radio, we must first under-
stand the importance of the petroleum and natural gas industries
themselves,

The role that oil and gas play in the economy of the United
States is becoming more important each year. This is particularly
significant in a nation dependent for its production on machines as
in the case for the United States. In this country we used ten times
as much energy per capita as the people of the rest of the world, and
twenty times as much petroleum energy per -capita.

The pattern of energy consumption in the United States has
not been static. There have been two obvious trends: 1) Total
energy consumption has shown a strong growth trend and (2) 0il and
gas have supplied all of the increase in energy since about 1920.
(Chart No. 1)_

Total energy consumptlon almost doubled between 19?0 and 1951.
Coal consumption in 1951 was actually less than in 1920. On the
other hand, compared with 1920, oil consumption was five and a half
times as great while gas consumption was nine times as great. In
other words, the increase in energy supplied by oil and gas has been
greater than the gain in total energy. As a result of these changes,
- petroleum (oil and gas) supplied more than 60 per cent of these
changes, petroleum (oil and gas) supplied more than 60 per cent of
the mineral energy consumed in 1951 compared with less than 20
per cent in 1920.

The petroleum industry represents an investment of about $30
billion in facilities to produce, transport, refine, arnd distribute
petroleum and its products. In terms of capital investment, the
petroleum industry is considered the fourth largest in the nation,
exceeded only by agriculture, railroads, and the combined divisions
of the public utlllty fleld :

The industry presently Supplles over 285 mllllon gallons of oil
daily from its domestic operations. These operations are carried
on by thousands of competitive concerns, ranging in size from small
operators who own one service station or a few wells to large
corporations with assets mounting to several hundred million dollars.
To increase efficiency and reduce costs, most of the larger com-
panies and many of the small operators carry on integrated activi-
ties from the exploration and development of oil to the final stage
of supplying finished petroleum products to consumers at theilr
homes and in near-by service stations. Both the small and large
companies are in keen competition with each cther at every stage of
operations in the industry and that competition is the explanation
of the extraordinary success of the American industry in supplying
nearly two-thirds of the world's oil output, in maintaining low
prices, and in improving the quality of products.
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The petroleum industry is characterized by scientific tech=-
niques and specialized equipment. Sclence has been applied extensive-~
ly in the search for o0il, in the improvement of drilling methods
to carry wells down almogt four miles into the earth, in the refin-
ing of crude o1l and finished products, and in transportation.

The oil industry has its own specialized and low-cost transportation
system of pipelines, barges, tankers, and tank trucks which move oil
at a fraction of the cost that would be incurred for transportation
by rail. The entire operation from the producing wells to the ser-
vice stations is marked by mass production techniques which involve
tremendous investment of capital, but result in relatively low cost
because of the greater efficiency possible with automatic devices.
The investment per employee in production, transportation, and re-
fining operations is many times more than the average for industry .
generally.

Petroleum Radio Service

The use of radio by the petroleum industry dates from the
middle 1920's, when it made practical the exploration for new oil
and gas flelds by seismic prospecting. The pipelines soon adopted
radio as an unequalled tool to cope with emergency repairs with
resultant substantial reduction in the hazard to life and public
properties. With drilling being extended to ever greater depths and
into more and more isolated and difficult terrain, the production
departments found radio essential to both efficient operation and
the protection of 1life and property from the spectacular hazards of
an uncontrollable wild well or a hurricane or the less spectacular
hazards associated with high speed drilling machinery.

The extracrdinary demands made on the petroleum 1ndustry dur-
ing World War II and the equal demands of the postwar period of re-
habillitation and cold war, have had the inevitable result of great-
ly increasing the pace of the industry. It has been necessary to
- expand into éven more difficult territory. It has been necessary
to change operation techniques so that existing facllities could
be utilized far beyond their design capacity. The efficiency of
all operations has been markedly increased. Many of the changes
have been possible only by the efflclent and flexible communlcatlon
made possible by radio.

The Federal Communications Commission, in its General Allo-
-cation Proceedings, established the Petroleum Radio Service on July
1, 1949, The Commission thereby regularized the various special
petroleum radio services they had established from time to time and
made possible a coordinated, long-range expansion of the Petroleum
Radio Service to meet the essential needs of -the industry. A
description of the many and varied uses of Petroleum Radio and of
the operations it has made possible, accounts of lives that it
has saved, damage to property that it has minimized and economies
it has effected are interesting but only indirectly relevant to
this hearing. We illustrate here the rapid rate of growth of the
Petroleum Radio Service from less than 5000 transmitters in 1949
to over 22,000 today. (Chart No. 2) This growth has far exceeded
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even the most extreme predictions of those in the industry. It

has been possible to accommodate this large number of users on
relatively few channels only by the closer possible coordination
within the industry and by a fine spilrit of cooperation between

the industry and the Commission's Bureau of Safety and Special
Radio Services.um The National Petroleum Radio Frequency Coordinat-
ing Association through 1its seven Regional Coordinating Committees
makes an engineering study of the frequency problems involved in
each application and makes recommendations to the applicants of

the frequencies which will result in minimum interference. The
association has developed a model operating procedure manual as

a gulde to the individual users in making the most efficient use of
their radlo gystems. The Assoclatlon and this Committee have en-
couraged the development and use of improved equipment and are now
engaged in studies that may materially reduce the present congestion
on many channels. The 1ndustry both as iIndividual users and as
represented by thelr Assoclation and Commlittee have shown an ex-
ceptional willingness to piloneer in the adoption of new develop- -
ments that offer the posslbility of more efflcient utilization of
the radio spectrum. The individual companies have made large 1n-
vestments for such purposes and will continue to do so.

Industry Cooperatlon.’Program

The Petroleum and Natural Gas Industries have 1n characteris-
tic fashion set about to provide the means for dealing with petroleum
radio owners through effective industry cooperation., To this end there
has been created within the Division of Transportation of the American
Petroleum Institute a Central Commlittee on Radio Facllities.

The Central Committee on Radio Facilities was established 1in
the Division of Transportation as a result of recommendations made to
the Gerleral Committee of the Division, The General Committee ap-
proved these recommendations and so reported to the Board of Directors.
The Board authorized the formation of the Committee on April 23, 1947,
and a temporary Committee was appolnted a few days later. The first
permanent Central Committee on Radio Facilities was appointed on
September 4, 1947, and the Committee met for the first time on Novem-
ber 9, 1947, in Chicago. Annual meetings of the Committee have been
held in 1948, 1949, 1950, and 1951, and interim meetings between the
annual meetings have also been held in Washington, St. Louls, and
Kansas Clty. Dr. Wm. M. Rust now serves as Chairman of thls Committee.

In order to deal with frequency coordinating problems and
to carry out effectively the Federal Communications Commission re-
quirements for coordinating the use of frequencies which have been
assigned on a shared basis, the Petroleum and Natural Gas Industries
also created the National Petroleum Radio Frequency Coordinating
Association. This group has been, and continues to be, of great
technical assistance to the Commission and is doing increasingly
important work through 1ts seven regional organizations in the
field of frequency coordination. The Associlation deals effectively
with all of those techniques which make for the more effective and
efficient use of existing facilities, Chairman H. A. Rhodes of the
Transcontinental Pipe Line Company, who is also Chairman of your
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Petroleum Industry Electrical Associliation Conference this year,
serves as the Chairman of the National Petroleum Radio Frequency
Coordinating Association. He has served in this capacity ever

since 1ts organization and I desire tc pay tribute at this time to
the fine work which he has done. I also want to mention the out-
standing work done by Mr., F. W. Littell as the first Chairman of the
Central Committee on Radio Facilities I would be certainly remiss
if I were not also to give testimony to the fine work being done

by Dr. William M. Rust of the Humble 0il and Reflnlng Company,

who now serves as Chairman of this Committee. -

Radio continues to be adopted by the petroleum industry at
an increasingly fast rate. A review of the various committees work-
ing under the Central Committee on Radio Facilities gives some idea of
the scope of petroleum and natural gas industry use: The Central
Committee has within its organization a Committee on Radio Engineer-
ing, a Committee on Radio Coordination, a Committee on Geophysical
Use of Radlo, a Committee on the Use of Radio in 0il Production, a.
Committee on Pipeline Usgse of Radio, a Committee on Maritime Use of
Radio, and a Committee on Refinery Use of Radio.  The most dramatic
use of radio within the last two years has been that made by the
Petroleum and Natural Gas plpellnes

Pipeline Microwave Usage

The willingness to make heavy investments in a ploneering
effort, fully aware of the risks and difficulties implicit in the
1nstallatlon of practically untested equipment, 1is perhaps most
spectacularly demonstrated by the pipelines' installation of micro-
wave facilitles. As striking and even daring as this was in the so-
called "2000 megacycle" band (1850-1890 mec), it was far more so in
the. "6000 megacycle" band (6516-6875 mec). Our chart shows the
routes of the microwave systems actually existing or under con-
struction. (Chart) These systems are operated by twenty-two
different companies. The systems shown on the chart total 14,584
system miles* and represent an investment of over seventeen
million dollars. (Chart No. 3) :

In considering these figures there are several factors that
must be kept in mind. First, although the pipeline industry is
over 80 years old, the suiltable microwave facilities have been avail-
able to them only since 1948. The systems shown, which exceed
all other microwave systemg combined, including common carrier relay,
by 50 per cent, represent only three years' growth.

Second, every installation has been in fact a development pro-
Ject in which both the purchaser and manufacturer invested money and
engineering talents to determine what the actual propagation facts are,
what tolerances of electrical systems and mechanical structures are
sound, what tube 1life could be expected under actual conditions and
the myriad of other vital factors that could at best be only estimated
on the basis of laboratory and small scale field tests. By no means
all of these problems have yet been solved. But the pipelines and the
* The circult miles are many times this figure since a microwave
system makes many circults available on a single channel.
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manufacturers are makihg important contributions to radio engineer-
ing knowledge and will continue to do so.

Third, all existing pipelipes have communication systems and
the designers of new pipelines all have experience with the conven-
tional pipeline communications systems. Thus the new pipeline
that decides to employ microwave facilities or the existing pipe-
line that decides to replace a conventional system by a microwave
system, must be firmly convinced that fhe microwave system will
have very real advantages in the efficient operation of the pipe=... .
line.. Sound business practices give heavy welght to the use of
tried and proved methods. The widespread adoption of microwaves
by the pipeline companies, in the facé of these adverse considera-
tions,is the most eloquent argument in favor of the thesis that ,
microwave facilities are peculiarly adapted to contribute very sub-
stantially to efficient pipeline operations.

The companies who now have microwave facilities are sound
companies with sound engineering departments and sound management,
Thelr choice of microwave facilities 1is the result of careful
study. These twenty-two companies represent a plant investment
of some three billion dollars. Through theilr eighty thousand
miles of pipelines they pump crude o0il, products and natural gas
valued at some four billion dollars per year. They include ten
of the twenty pipelines considered by the American Gas Association
to be major interstate gas transmission lines. These companies
now have some first-hand experience with microwave facilities. On
the basis of this experience, they are currently proposing addition-
al microwave installations that will more than double their micro-
wave systems, measured either in System miles or -in dollars
invested.

These twenty-two companies represent only a fourth to a
third of the existing pipelines. It requires no imagination to see
that many of the other companies will experience a continuing
demand that they utilize their facilities even more effectively
than they do today. This will inevitably mean that their needs for
communications will be greater and more stringent. This will re-
sult in the installation of microwave facilities by many of these
companies with the inestimable contribution to national defense and
to every segment of the national economy whlch such installations
make possible.

Competltlon for Radio Facilities

Important as are the uses of ‘radio by the petroleum and
natural gas industries, 1t must be understood that it is not possi-
ble to obtain all of the radio spectrum space which can be used by

~ these industries. The competition for frequencies is intense and

continuing and this must be recognized by all of the users within
the Petroleum Radio Service as established by the Federal Communica-
tions Commission.
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During the Federal Communications Commission's fiscal
year 1952, the number of radio authorizations on the books of the

. communications regulatory agency exceeded the 1,000,000 makr. It
was pointed out that 45 times more non-broadcast stations than
‘broadcast stations exist which are "equally important to the public

interest and convenience." In other words, "more than 200,000
radio authorizations are held by public agencies and by private in-
dustry and individuals as,compared with less than 5000 stations
engaged in program broadcast.. The broadcast total includes about
1200 engaged in program broadcast. The broadcast total includes
about 1200 pick-up and studio-transmitter links, while the safety
and special radio services collectively represent nearly 540 000
transmitters operatlng on land, sea and in the air.

The Federal_Communlcatlons Commission stated that the grow-
ing interest in the safety and special radio services "is attended
by the fact that more than 141,000 applications were received
during the fiscal year, 1952, which was 34,000 more than in the year
previous and 48,000 more than in fiscal year 1950." The Petroleum
Radio Service is competing for frequencies against this background.
The Service is a part of the Safety and Special Radio Services Bureau
of the Federal Communications and, in turn, this service is a part
of the Industrial Service. : RS

Theatre Telev181on Hearlng

The Federal Communications Commission 1is currently consider-- .
ing in Docket No. 9552, a request by the Motion Picture Association
of America and the National Theatre Television Committee for the
creation of a Theatre Television Service. This proposed service
constitutes a grave threat to the use of microwave facilities now

being .made by the Petroleum and Natural Gas Industries.

The great bulk of the fixed stations currently operated in
the Petroleum Radio Service are within the 952 to 960 mec., 1850 to
1990 mec. and 6575 to 6875 mec. bands. Accordingly, the Central Com-
mittee 1s strongly opposed to the proposal reported in the Commis-
sion's release of January 31, proposing that theatre television
might use frequencies between 5675 and 7125 megacycles. The Central
Committee wishes to further point out that the reason for the
Petroleum Industry's failure to utilize the other frequencies listed
in Part II.303{(b) has been the unavailability of proper equipment,

a condition which, it is anticipated, will be remedied in the near
future. ' ‘

Reallzlng the importance of this matter to both of these

“industries the Central Committee on Radio Facilities filed with the

Federal Communications Commission a Statement and Notice of
Appearance in the Theatre Television Hearing for the purpose of -
contesting any possible encroachment on the frequencies presently
assigned to the Petroleum Radio Service.

The'Centrai Committee -on Radio Facilities of the Amerlcah

‘Petroleum Institute together with the National Petroleum Radio Fre-

gquency Coordinating Association represent every user in the
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Petroleum Radio Service. In this hearing, only the pipelines
carrying crude petroleum, products and natural gas are immediately
concerned., FEach of these users has been individually contacted
and they are in unanimous agreement with the basic position of this

Committee.

It is not within the scope of this Committee to consider
whether the establishment of a Theatre Television Service would
serve the public interest. But the two proposals set forth in
the Notice dated November 12, 1952, in this Docket, both are of
vital interest to the pipelines now using microwave facilities and
to.those additional plpellnes who will urgently need microwave
facilitles in the near future. Nor is the danger implicit in
these proposals confined only to the pipelines. Every gallon of
crude oil and every cubic foot of natural gas is at some stage
moved through a pipeline. Any threat to the pipelines is thus a
threat to the entire petroleum industry. Therefore, this Committee
in opposing these proposals and any .alternative proposal that
would Jjeopardize the pipeline use of microwave facilitiles, re-
’presents the entire petroleum and natural gas industry.

An unfavorable outcome of these proceedings would inflict
such serious damage upon the petroleum industry and upon the pub-
lic that we feel a full presentation of the industry's position
is essential. We have a group of witnesses who will discuss the
various phases. The general statement will deal principally with
statistics covering three points. First, the importance of petro-
leum and natural gas to industry, the public and defense. Second,
the use of radio in the petroleum industry. Third, the pipeline use
of microwave facilities.

The second witness will describe the operation of a petro-
leum product pipeline with particular detail on the role of
communications and the unique suiltability of microwave facilities.

The third witness will give an analogous discussion of the
somewhat different problems of a crude oil pipeline.

The fourth witness will cover the quite different problems
of natural gas transmission lines and the problems of frequency
coordination between dlfferent users.

The flfth witness willl describe the use of microwave
facilities for the remote control of a pipeline booster pump sta-
tion. This is one example of the numerous new. uses of microwave
facilities that will benefit the public by making the pipeline
operations more efficient.

The sixth witness has already presented an analysis of the
engineering features pertinent to this proceedlng in the hearing
before the Commission.

 On February 27, the Motion Picture Association of America
and the National Exhibitors Theatre Television Committee stated
that if theatre TV limited common carriers, eligible for use of
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existing common carriler fixed frequencies, are authorized under
certain conditions, they would have no obJjection to dlsmlssal of
their theatre vV frequency allooation request.

MPAA-NETTC requested the Commission to issue "a statement

- of policy designed to make clear (a) that the Commission will ex-

pect all common carriers utillzlng the common carrier frequency
allocations to cooperate in the resolution of conflicts pertain-
ing to the utilization of those frequencies through advance joint
consultation, (b) that it will expect interconnection of the

facilities of such common carriers with respect to channels suit-

able for theatre television transmission purposes where frequency
usage conflicts must be resolved, either by the partles or by the

Commissich, in favor of the general common carriers, and (c) that

in such cases the general common carriers will be expected to pro-
vide facilities technically equivalent to those of the theatre
televislon carrier with which interconnection is desirable."

This action was taken two days after the request by Western

Unilon Telegraph Company for inclusion in the theatre television case

of an issue on physical interconnection of common carriers' theatre
vV channels, in the event the Commission decided the service '
should be established on a commoncarrier basis; was turned down»by

_the Federal Communications ‘Commission and the Commission ruled

that the Western Union plea, Jjoined in by MPAA-NETTC, was "not ger-..
mane" to the pending frequency allocation case and was "premature-
ly raised." The Commission added that the telegraph company may
seek the relief requested in an appropriate separate case, subject
to final disposition of the petition for reargument of the Commis-
sion decision refusing to require the Bell System to interconnect
i1ts intercity television network channels w1th those of Western

Unlon

' The Commission w111 act on this petltlon before proceedlng
w1th any further hearings in the matter '

Party In Interest Ruling

In a Memorandum Opinion and Order, the Federal Communlca—'
tions Comm1ss1on has issued its first interpretation of the new
Section 309( ) of the Communicationsg Act, insofar as it relates to
authorizations in the Safety & Special Radio Services.  Section
309(c) provides that "When any instrument of authorization 1s grant-
ed by the Commission without a. hearing as provided in Sub-section
(a) hereof, such grant shall remain subject to protest as herein-
after prov1ded for a period of thirty days. During such thirty-
day perlod, any party in interest may file a protest under oath
directed to such grant and request a hearlng on said appllcatlon
so granted."

" In previous decisions, the Commission has stated that the
leglslative history of Section 309(c) restricts "parties in interest"
from an economic standpoint to those "defined by the Supreme Court
decision in the Sanders case." By the decision in the case of
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Federal Communications Commission vs. Sanders Bros. Radlo Station,
309 U.S, 470, 1if any party can show that he will suffer economic
injury from a grant, he is a "party in interest" and has standlng
to protest a grant.

On March 9, the Yellow Cab Company of Chicago, Illln01s, filed
a protest with the Commission directed against the action of the Com-
mission of February 27, granting an application of Service Livery,
Inc., of Chicago, for a construction permit and station license to
operate a station in the Taxicab Radio Service. The Yellow Cab Com--
pany claimed that it 1s a party in 1nterest within the meaning of
Section 309(c¢c), on the ground that as a taxicab company doing bus-
iness in Chicago in competition with the business of Serwvwlce Livery,
Inc., it will suffer substantial and direct financial 1n3ury from
the grant of a radio license to 'Service Livery, Inc.

In the Memorandum Opinion and Order, referred to above, tThe
Commission decided that the Yellow Cab Company was not a party in
interest within the_meaning‘of'Section 309(c), and dismissed the pro—
test. The Commission's decision that this license in the Safety &
Special Radio Services cannot make the showing of economic injury .
required to give him standlng to protest a grant by the Commission to

another applicant is based upon the fact that (1) such a licensee uses.

radlio only as an incident to a primary business in which he 1s already
engaged, and (2) the frequencies allocated are available only on a
shared basis by all users.

Chairman Walker and Commissioner Hennock dissented to the
ruling. The latter issued a dissenting statement in which she
stated that "The limitation imposed by the Commission 1in thils case
with respect to who is a 'party in interest' runs counter to the
language and to any reasonable interpretation of the Communications
Act, as well as counter to the basic rationale of the Sanders case.
That radlo is not the primary business of these parties and that
the license here under challenge is an adjunct rather than the es-
sence of the competltlon between them is a dlstlnctlon without a sub-
stantial difference."

The decigion in this case is important and of the utmost
interest to all petroleum licensees, not only as the first interpreta-
tion of Section 309(c ) as it relates to the Safety & Special Radlo
Services, but also as an 1ndlcat10n of the increased formality and
competition which may be expected in the non-broadcast radlo servkces.

Construction Permit Waver

FCC Chairman Paul A. Walker sought relief from a twenty-filve
year old provision of the 1934 Communications Act and its prede-
cessor in radio regulation - the Federal Radio Act of 1927 - in
letters to the Senate and House of Representatives urging the aboll-
tion of the construction permit for all mobile radio stations and
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the waiving of the construction permit requirements by Commission
discretion in the other non-broadcast radlo fields. The recom-
mendation would requlre amendment of the Communications Act and has’
been referred td the Senate and House Committees on Interstate and
Foreign Commerce¢ A similar suggestlon was sent by the Commission

to the 82nd Congress and was never acted upon.. The amendment would
mean little immediate. change in present.Federal»Communications Com-
‘mission ppathidces. - The Commission is presently issulng combination
congtruction permits and licenses for certain:classes of non-broad-
cast stations, particularly in. the safety and . special radio serv1ces.l

The Federal Communications Commission recommended that the
amended Act provide that no walver be applicable to‘:any fixed or base
station whose construction is begun prior to the effective date of
the walver, This. was done 1in order that the basic aim of the section
be maintained - ‘the prevention of improper pressure on the Federal:
Communications Commission by applicants for licenses who have already
expended substantial sums In the construction of theilr stations.

"By far the most important of the Commiss1on s functions" in
the safety and special area, he stated, "is the allocation of fre«
quencies to new services as they are developed and the promulgation
of rules and regulations to permit the use of the new services." If
the rules and regulations are current in the safety and specilal field,
he said, "application processing becomes a routine clerical problem,..
If the rules lag behind developments, then it 1s no longer possible to
treat applications in ‘a- routine manner and the whole regulatory :
machlnery bogs’ down. -

" New- Comm1331oneﬁ @pp@inﬂed

On March 20 President Elsenhower sent the name of Chairman
John C. Doerfer, of the Wisconsin Public Service Commission, to the
Senate for confirmation as the third Republican member of the Federal
Commission,; Mr, Doerfer will fill the unexpired term of former Com-
missioner Robert F. Jones, who resigned from the Federal Communications
Commission last fall, and his confirmation is virtmally assured.
The term; which runs until July 1, 1954, has, 1n the meantime; been :
filled by Commissioner Eugene H. Merrlll, a Democrat recess appointee
of former -President Truman., With Mr. Doerfer, the Commission will
stand at three Republicans, three Democrats and one Independent. The"
term of Chairman Paul A, Walker, ‘a Democrat, runs until June 30,
Commissioner Doerfer's appointment was confirmed by the Senate Com-
mittee April 1lst and he has been sworn in, Commissioner Rosel H.
Hyde has been named Chairman of the Commission by President Eilsenhower,

FM Multiplexing

A request was filed with the Commission for-approval to use
supplemental communication channels derived from multiplexing of FM -
broadcast stations' signals for a varilety of suggested purposes,
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including administrative communications. of FM networks, one-way
public, industrial, or land transportation signhaling services, and
emergency channels for use by public-authorities and for national
defense. This is in line with a petition filed by the Multiplex
Development Corporation two.and one-half years ago. No FCC action
was ever taken on the petition but it was stated that there has been
substantial engineering improvement of . .the Multiplex Development
“Corporation equipment which makes possible the derivation of the
additional channels without degradation of the FM broadcast signal.

Antenna Tower Lighting- .

The November proposal amending its Rules concerning the con-
struction, marking and lighting of antenna towers and supporting
structures has been finalized by the F.C.C. -The specifications for
marking and lighting of guy wires have been deleted and the new
Rules became effective March 30. The F. C. C. approved the optional
use of transmitter cards to be made of metal or plastic and all
information contained on the FCC cards with the exception of the
signature must be shown on the permanent tags.

F.C.C. Backlog

_ There continues to be a serious backlog of pending applica-
tions before the Bureau of Safety and Special Services at the Com-
mission. This results from inadequate appropriations which in turn
are reflected 1in a critically reduced staff to handle the greatest
volume of applications in the history of the Commission. . President
Eisenhower's budget now calls for a further Staff reduction of
twenty persons in the Bureau. :

Starting with the February statistics a change in the method of
tabulating the number of applicationsg received, disposed of, and
8t1ll pending with the FCC's Safety and Special Radio Services
Bureau has been initiated. Under the new method, a request for a
combination construction permit and license is counted &s only one
application, instead of two. In the PFebruary statistics the fig-
ures. for pending cases at the beginning of the month, totalling
14,751, -8ti1ll reflect the old method of counting but all other
figures were reached under the new method.

, _ Received-Disposed of Pending Actions
Categories of Service - During February Beginning-End
Petroleum 129 - - 405 690 414
Total Safety and Special o ‘

Services : . 11,229 11,744 14,751 14,236
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2398 KC Frequency

A new frequency - 2398 kilocycles - would, under an F.C.C.
rule proposal be added for assignment to 1ndustr1al radio operationsg,
excepting the relay press and low power industrial services, on a
shared-usage basis. The frequency would be available to the power,
petroleum, forest products, motion plcture, and special industrial
radio services, and the move is in line with the international radio
agreement reached at the Extraordinary Administrative Radio Conference
in Geneva, in 1951, It was stated, however, that the use of the fre-
quency "is subject to the condition that harmful interference shall
not be caused to the service of any statlon not in those services
which, in the discretion of the Commission, may have priorilty on the
frequency or frequencies used for the service to which interference’
is caused;" and accordlngly, 2398 kilocycles may not be available for
industrial assignment "in all cases or at all locations where its
use 1s desired.”

Radioclocation Service

The Federal Communications Commission has adopted new rules
providing for the allocation of frequencies in the 1750-1800 kilo-
cycle band to the Radiolocation service on a developmental basis.
Development on a regular basis of the new service is expected to be
accelerated in the immedlate future, with Congressional action as
to whether the states may have jurisdiction over the submerged oil-
fields possibly touching off a spurt in radiolocation activity in
the petroleum industry.

Two applicants have already begun service within the Radiolo-
cation Service, one by a Seilsmograph Service Corporation of Tulsa and

one by Offshore Radist, Incorporated, of’New Orleans, Loulsiana.

The Federal Communicatlions Commission issued special temporary
authority until April 17 for the use of three frequencies in connec-
tion with a special off-shore drilling operation in the Gulf of Mexico
by the Phillips Petroleum Company to Raydist Navigation Corporation.
The three frequenciles, 2398 and 4805 kilocycles and 40.42 megacycles,
will be used 1in a system to experimentally determine the feasibility
of uslng phase measuring techniques to accurately maintain two
vessels within one-half mile of each other during the operation,

Other methods to maintain the distance between the two vessels have
been unsuccessful. .

Emergency Standby Facilities

The finalilized amendments affect the special emergency rules by
providing emergency stand-by radio facilitlies for private as well as
common carrier communication circult operators for use during periods
of failure of the normal circuits. It was stated that in the case of
the private operators, this facility 1s restricted to circuits which
normally carry essential communications which, if disrupbed¢. wowld. ~
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endanger life or public property. The Central Committee had
requested this provision. Ten interested parties and organlza-
tions filed written comments on the proposal with the Commission,
including the Central Committee on Radio Facilities of the American

Petroleum Institute.

Any person or organization operating communication circuits
is eligible, under the revised edition of the rules, for speclal
emergency stand-by facilities if (1) the appllcant is a communica-
tions common carrier or (2) the applicant is a person or organiza-
tion operatlng gommunications circuits which normally carry essen- .
tial communications of such a nature that any disruption thereof
will endanger life or public property. ,

McFarland Act Report

In response to the McFarland Act's requirement:that a re-
port be sent to Congress of the cases which have been pending for
specified periods without final action, the Federal Communications
Commission sent a 95-page listing, nearly three-quarters of which
was devoted to AM, FM, and television broadcast proceedings on
January 29. The Safety and Special Services listing was the short-
est, about five pages. About eight pages of common carrier matters
were shown, and in almost all instances, the reason given for the
delay was "awaiting information', “frequency clearance", "rule-
making", "not reached for processing', etec.

Non-Government Fixed Frequency Use

: , The Commission amended its rules governing the railroad,
power, petroleum, forest products and special industrial radio
services regarding the assignment of government frequencies to
non-government fixed stations under certain circumstances.

In instances where the Commission finds, after consulting with

_government agencies, that the assignments are necessary for inter-
communication with government stations, or required for coordina-
tion with government activities, frequencies may be assigned to

‘non-government fixed operations under the new rules. A number of
hydrological and meteorological frequencies which may be assigned
to non-government stations are shown in Part 2 of the Rules. The
changes are effective immediately, and since they inwvolve only
codification and clarification of existing policy, they were issued-
by the Commission in flnal form without going through the proposed
rule procedure.

" Shoran

_ The Joint Communlcatlons -Electronics Committee of the Joint
Chiefs of Staff has approved another extension of the use of three
military frequencies for Shoran operations in oil exploration.
After hearing from American Petroleum Institute Special Representa-
tive, the Committee, which was opposed to the exten81on, reversed
its stand and authorized the use of the frequencies, pending
Federal Communications Commission approval, until July 1, when

the industry expects to have the 1750-1800 kilocycle equipment
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in full operation. It was pointed out that the six-month extension

is for the frequencies 230, 250 and 310 megacycles only, when used

off the coast of Southern California, off the Texas coast from
Point Bolivar to the Mexican border, off the southwest coast of
Florida in the Everglades area from Romano to Marquesas Key, and in
the Gulf of Mexico Air Force bombing range forty miles out into the
Gulf, south of Cameron Parish, Louisilana.

The Central Committee on Radio F cilities is presently
arranging to ask the Joint Chiefs for a further extension beyond
July 1, 1953, of the use of these important radio frequencies.

A 1ist of special conditions to be obgerved in using the
frequencies was signed by Rear Admiral John R. Redman, USN, Chair-
man of the Joint Committee. It was pointed out that the hours of
use of the three frequencles may be restricted when they conflict
with military. operations; that in the event two or more companies
require the use of the frequencies in the same general area, it will
be necessary for them to work out time-sharing arrangements; and
that should the use of the frequencies "prove impracticable in
any area for any reason', 1t will be necessary to terminate their
use and employ some other means of "horizontal control fér oil
exploratlon work.,"

20 KC Operation

Both the Central Committee and the National Petroleum Radio
Frequency Coordinating Association are continuing to explore the
possibility of 20 Kilocycle separation operation.

The Federal Communications Commission granted authoriza-
tion to the Western Natural Gas Company to establish a nine base
station, thirty mobile unit petroleum radio service communications
system using split-channel radio facilities. At the expiration
of the grant, December 29, 1953, the company is to submit a de--
tailed report on the feasibility of operation on the 20 kilocycle
basis in the 50 megacycle portion of the spectrum. The system au-
thorized a total of nine base stations near Rockport, Mirando City,
Nursery, Oakville, Houston and Edinburg and at temporary locations
in southern and southwestern Texas, and for thirty mobile units
on 49,00 megacycles, which is midway between petroleum channels
48 .98 and 49.02 megacycles, and was approved primarily for the
purpose of accumulating performance test data on narrow-band
operation.

Section 319 Interpretation

. In a recent decision, Section 319 of the Communications
Act of 1934 has been literally interpreted and applied by the _
Federal Communications Commission. Sectlon 319 reads in part as

follows:
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- "No 1license shall be issued under the authority
of this Act for the operation of any station the construc-
tion of which is begun or is continued after this Act
takes effect unless a permlt.for its constructlon has
been granted by the Commission.

- In granting a construetion permit for a new telev181on
broadcast station to TV Coloradoc, Inc., Colorado Springs, Colorado,
the Commission stated that "because Section 319 of the Communica-
tions Act precludes the Commission from licensing a station, the
congtruction of which is begun before a construction permit has
been issued, the Commission is stipulating that TV Colorado, Inc.
not use a transmitter building and 3 piers for antenna supports
which it erected prior to this authorization."

New Form 400

A conference was held by the Federal Communications Commis-
sion's Staff with manufacturers' representatives in Washington,
D. C, in order to facilitate the transition. from the present radio
station application forms to the new Form 400. This new form
went into effect during the first part of January.  This new form
will affect applications in the public safety, 1ndustr1a1 and land
transportation radio services.

FCC Staff members explained the new forms and described the
procedure involved in filling them out. The meeting was open to
anyone likely to come into contact with the new forms and in
addition to manufacturers representatives, it was aimed at all pre-
sent and prospective users of mobile, base or fixed installations
in the three radlo service groups.

National Petroleum Council Report

In response to a request from H., A, Stewart, Acting Director
of the 0il & Gas Divisioncofithe Department of the Interior, Walter
S. Hallanan, Chairman of the National Petroleum Councill appointed a
petroleum industry committee to study the use of radio and radar in
the o0il and gas industries in connection with defense planning.

" Mr. Stewart said that "the use of radio and radar in the o1l and gas
industries has greatly increased during the past few years and

the industries are becoming increasingly dependent on these for
dependable day-to-day cperation and this is especially true 1n

01l and gas pipe line operations.

"Many of the frequency channels allocated for the use of
the oll and gas industries are basically reserved to the military
and are licensed under such reservation. It therefore would be
desirable to have a study made of the present extent of the use of
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radio and radar in the oil and gas industries, the possibility of
use of alternates in extreme emergencies and the degree to which
the national security and defense might be affected 1f the radio
channels were taken over by the mllltary

The petroleumvradlo Serv;ce users were classed as essen-
tial operators, and will probably be allowed to .remain .on the air
even during national emergencies. Some phases of the .petroleum .
communications problems have been studied. -Mr. Stewart said
"an authoritative, comprehensive and up-to-date study and report
by the National Petroleum Council would be particularly valuable
to the Petroleum Admlnlstration for Defense and to the Federal
Communlcatlons Commission.

Mr P, W, thtell,‘of Shell Plpe Line Corporation will -
head the committee and other officers of the group are J. A.
Polhemus, Jr., Standard 0il Company of California, Vice-Chairman;
and Joseph E. Keller, Washington, D. C., secretary. :

Commlttee members include F. S. BlPd The California
Company, Weldon Brigance, Rowan Drilling Company, W, T, Bullg,
Natural Gas Pipeline Company of America; Robert Gray, Ashland -
0il and Refining Company} Carl L, Lathrop, Standard 0il Develop—
ment Corporation; W. M, Rust, Jr., Humble 0il and Refining
Company; Chet F. Whaley, Chef F. Whaley. Well Servicing Company;
and R, D, Wyckoff, Gulf Research & .Development Company.

Progress reports have been made at both the December and
February meeting of the National Petroleum Council in Washington.
It . is hoped to have the full report avallable for presentatlon at
the May meeting of the: Coun011

72-76.Megacycle Usage

o - Fllings with the F,C.C. on the Commission's proposal to
adopt a new policey governing the assignment of frequenciessfor
point-to-point communications in:the 72-76 megacycle frequency band
have indicated extreme interest in this problem by communications
users who are occupying the band now or who are intending to do
so 1in the future. The proposal would allow the maximum use of the
72-76 megacycle band for point-to-point communications and at the
same time give adequate protection from 1nterference to television
stations on Channels 4 and 5 ' :

On February 20, ihe Englneerlng Department of the Radio-
Televigion Manufacturers Association submitted a report to the
Federal Communications Commission dealing with television recelver
susceptibility on Channels 4 and 5 to interference from point-to-
point communications stations. operating in the 72-76 megacycle '
frequency band. The comments were filed on the deadline, which
had been extended to that date, and established a new policy
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governing the assignment of frequencies in the 72-76 megacycle band to
operational fixed stations and fixed stations in the- domestlc flxed
public service.

At the same time the Radio Serwvice Corporation of Utah, licen~:
see of KSL-TV, Channel 5, in Salt Lake City requested the deadline to
be put off for another thirty days in order to complete a field
study which "will be helpful to the Commission in demonstrating
actual conditions resulting from adjacent operation of TV and fixed
stations." :

‘The RTMA report offers two suggested methods by which a given
percentage of Interference from a fixed station to the TV receiver
may be determined for use in establishing rules for this operation
differing from those outlined by the Commission in the respect that
more factors, such as antenna directivity patterns, station powers,
antenna heights and direction of receiving sites are considered.
Columbia Broadcasting System stated because the interference would
be destructive to television operations, the Commission-proposed
criteria for assignment of fixed frequencies .in the 72-76 megacycle
band should not be adopted and proposed a molified basis for assign-
ment which, it stated, would result in a more limited amount of
interference." CBS suggested several changes in the Commission's
proposal and said that '"taking both the shape and extent of inter-
ference areas into account, it is believed impractical to operate
fixed stations within 100 miles of a television station on a closely
adjacent frequency.”

The Central Committeée on Radio Facilities 1s planning to file
an additional statement with the. Commission in this matter by April
13. The Committee hopes to illustrate in this further statement some
experience actually had to illustrate that workable authorizations
for 72-76 megacycle fixed stations, even in areas that are protected
for TV Channels 4 and 5. Engineering information can also be »
developed which will demonstrate the manner in which this can be
accomplished., There is a possibllity that the Commission willocon-
finue to hold this docket open to receive this additional information.

Semi-Annual Meetings in June

The Central Committee on Radio Facilities will hold its semi-
annual meeting at the Mayflower Hotel, Washington, D, C. on Wednes-
day, June 24, 1953. The National Petroleum Radio Frequency Co-
Ordinating Association will hold 1ts annual meeting at the same
place the following day, June 25, 1953. The meetings are being
held in order to permit members of both groups to attend both
meetings if they desire. The agenda for the Central Committee's
-meeting contains a number of very important items and it is ex-
pected that a large attendance will be present for this meeting.
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‘The Washington section of the Professional Group on Vehicular
Communications is arranging a LEroup symposium for Tuesday evening,
Jurie 23rd, on the subject of "Microwave and VHF Communication In-
tegration'" in the hope that a number of those who plan to attend
the Central Committee meeting will also be able to be present for
this interesting symposium. It is planned to have a luncheon for
members of the Federal Communications Commission and Commission
Staff members in connection with the semi-annual meeting and a new
movie on microwave usage in the petroleum industry will be shown at
that time. Reservations should be made direct to Hotel Mayflower -
and should be made before June“15th, as the hotel is holding a.
block of rooms for Committee members until that date. Further de-
tails concerning the meeting will be sent to all members of the
Central Committee,

Basic Radio Propagation Predlctlons

The CRPL Series D, Basic Radlo ‘Propagation Predlctlons, is
issuéd monthly as an aid in the determination of the best sky-wave
frequencies over any path at any time of day for average conditions
for the month of prediction, three months in advance. Charts of
extraordinary-wave critical frequency for the F2 layer, of maximum
© usable frequency for a transmission distance: ofC4GO0O  kmycand of.
percentage of time occurrence for transmission by sporadlc E in
excess of 15 Mc, for a distance of’ 2,000 km, -are included. The"
annual subscrlptlon for 12 issues-is $1.00 and subscriptions, re-
mittances, and all inquiries relating thereto, to be forwarded to
the Superintendent- of Documents, U. S. Government Printing Office,-
Washlngton, 25, D. C. : R :

FM Frequency Band Usage

Jerry S. Stover, of the Communications Engineering Company,
has suggested that FM broadcasting bands, between 88 and 108 megacycles,
be used as p0381b1e areas for the establishment of fixed radio
systems.

"In most parts of the United States at the present time"
he said, "there are entire megacycles between 88 and 108 megacycles
that are unoccupied. Contracting with ofther frequency bands of
the spectrum, occupancy of the 88-108 megacycle band is diminish-
ing, rather than increasing. It is paradoxical for such entire
megacycles of spectrum space to be left vacant, while eligible ser-
vices are being denied similar frequencies. It is believed that
the use of carefully selécted frequencies in the 88-108 megacycle
band would provide a means of establishing flxed services, without -
cau31ng 1nterference to the broadcast SerV1ceS

g "Due to the lack of occupancy of the 88-108 megacycle band"
Mr. Stover said, "particularly in remote areas where the lower,
longer range, fixed frequencies are required, it is 'possible to:
find many frequencies that are a full megacycle or more from an

FM broadcast station within a hundred miles or more. - Upon estab-
lishment of the necessary frequency 'guard'", he suggested, "grants
for fixed statlions could be made in the 88-108 megacycle band
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subject to restrictions similar to those proposed for the 72-76 mega-
cycle band." Present 72-76 megacycle equipment, he emphasized,
"either in use or in production, can be modified with little expense
to operation in the 88-108 megacycle band."

JointrTechnical Advisory Committee Study

.The Joint Technical Advisory Committee, established Jjointly
by the Institute of Radio Engineers and the Radio-Television Manu-
facturers Association, was asked by the Federal Communications Com-
mission to supplement its recently published report on "Radio
Spectrum Conservation" with an additional study of 'certain prob-
lems relating to spurious radiations from transmitters and re-
ceiver emissions and inadequate selectivity."

The Commission stated that the report is a "substantial effort"
and a "worthwhile contribution to the understanding of the radio
service allocations problems faced by the Commission and other agensi
cies.s A five-step study which it said would be a "useful supplement”
in achieving "effective conservation of the radio spectrum" was
outlined.

The questions posed for study by JTAC are: (1) the limits which
should be established for radiations, which are incidental to the
operation of equipment and which do not fall within allocated fre-
guency bands, to assure safe and reasonable protection from inter-
ference to radio broadcasting, communication and navigation services;
(2) the technical problem of reducing spurious radiation from various
devices to determine the feasibility of the suppression measures
necessary to accomplish the radiation limitations determined under
Item 1; (3) the problem of instrumentation necessary to effectuate
a national program of the control of spurious radiations, consider-
ing the practical problems of quantity control measurements for the

factory and simple tests which can be applied in the field to

completed installations; (4) the procedures and organizational ac-
tivity in this field to determine whether additional effort 1s re-
quired to coordinate interference reduction efforts; and (5) any
needed action to coordinate the external performance of receivers
with the engineering of service and station allocations.

Progress reports have been made at both the December and
February meeting of the National Petroleum Council in Washington.
It is hoped to have the full report available for presentation at
the May meeting of the Council.

450-460 Megacycle Rules

The Federal Communications Commission rearranged the 450-460
megacycle frequency band to provide greater flexibility in assign-
ments for five service classes: the domestic public, remote pickup
broadcast, industrial, land transportation and public safety radio
gervices. The proposed revision would provide more separation be-
tween assignable frequencies without changing the total allocations.
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Wlth the VHF frequencies so heavily used, the 450 megacycle

‘band is seen as the next move. and some services, particularly the

taxicab radio users, have already begun expanding into the UHF band
with considerable speed. The Commission's move is a step toward
facilitating orderly growth of the band. It appears that the 450-460
megacycle frequencies are suitable for land mobile communications’
systems, at least in urban areas. ‘It also appears that the direct
range between mobile units "is quite short when compared to that ob-
tained with similar installations in the 25-50 megacycle and the
152-174 megacycle bands." One method of overcoming this is to per-
mit automatic relaying between the mobile units via a mobile relay
station. Since it is necessary to transmit and receive simul&aneous-
ly at Such stations, the present allocation makes it difficult to

consider making provision for. this type of operation by those who may

desire it. The proposed change makes future consideration of thls
solutlon more practlcal

The proposed change would appear to eliminate the lack of ade-
quate frequency separation between the base and mobile station fre-
guencies which has retarded development of public service in this
band. It was suggested that the change should be made as quickly
as possible to minimize the inconvenience and cost 1nvolved, since
commercial equipment suitable. for land mobile service in the 450=460
megacycle band 1s bvecoming available in quantity and a change in
allocations of the type proposed willl require that many of the
existing users of the band ultimately change frequenciles. The pro-
posal, in its present form, will result in the least number of changes.
Where the presently assigned frequency becomes unavailable for con-
tinued use as a result of the allocation revisions, the permittees
and licensees of stations in the 450-460 megacycle band will be”
allowed ‘one year from the date of final action to change frequency.
An example: - the 453,85 megacycle assignment which currently is
available to the automobile emergency service but which, under the
proposal, will fall in the public safety category.

Channellng 952 960 Megacycle Frequen01es

Some action can be.expected within the next two or three weeks
on the channeling system for operational fixed stations in the 952-960
megacycles frequency band. Operational fixed stations, not open:
to public correspondence, are operated by and for the sole use of
those agencles operating their own radiocommunication facillities in
the public safety, industrial, land transportation, marine or avia-
tion radio services. : : ' -

Trade Publication Informaﬁion

In an effort to keep the industry fully informed concerning
all developments in the Petroleum Radio Service, the Central Com- °.°
mittee is making information available on a weekly and monthly basis
to leading trade publications in the petroleum Industry. Monthly
articles are prepared for "Electrical News", published by the
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Petroleum Industry Electrical Association, the "Pipe Line Newg"
"Communications Engineering", "Telegraph and Telephone Age" and
weekly bulletins are furnished also the 01l and Gas Journal, 0il-
gram and National Petroleum News. At the same time, the Central
Committee 1s maintaining close -liaison with other industrial users of
radio facilities with whom certain frequencies are shared, including
the National Forest Industries Communications and National Committee
for Utilities Radio. . :

Maritime Uses of Radio

Thus far we have -made little mention of  the maritime uses of
radio but this is one of the oldest forms of usage and certalinly -
one that is very important to the petroleum industry. In this connec-
tion much work is done by the Céntral Committee through the Radio
Technical Commission for Marine Services,

The RTCM 1953 Spring Assembly Meeting is belng held in

- Washington, D, C., on Aprill 20-21-22nd at the Wardman Park Hotel.

The theme for the meeting is "Application of Electronics to Marine
Safety" with emphasis on the reduction of marine hazards. The bus-
iness meeting will be held Monday morning. An important part of

the business meeting will be a summary of the active work of RTCM
presented in the form of reports by the Chairman of each of the active
speclal committees. FEach report will be brief, but. taken together

the reports still constitute a comprehensive descrlptlon of the
present activities of the organization.

Three technical sessions will be held, one during the afternoon
of the first day and the other two during the morning and afternoon
sessions on the second day, respectively. The three technical ses-
sions will be responsive to the general: theme of the meeting namely
"Application of Electronics to Marine Safety", and will cover this
subject in three‘separate but related phases.

Proposed Use of 156.5 MC on Great Lakes

By Notice of Proposed Rule Making, the Commission looks to-
ward amending Parts 7 and 8 of its maritime rules to designate the
frequency 156.5 megacycles in the Great Lakes area as a standardized
radiotelephone channel for business and operational short-distance
communication between limited ccast stations and commercial and .
governmental vessels which navigate outside or between harbors or
ports.  This proposal is based upon a petition filed by the Lake
Carriers' Association requesting that there be the same provislon on
the Great Lakes for business and operational communicatlon between
commercial transport vessels and government vessels navigated pri-
marily between separate harbors and ports and shore points as 1is
provided for these types of vessels in other areas. Comments may be
filed on or before April 15, 1953.

5500-5550 KC 'Excluded From Use. by Maritime Mobile Stations

'~ The Commission finalized its proposal of December 23, 1952,
amending Parts 2, 7 and 8 of its rules concerning the assignment of
frequencies in the band 5500-5550 kilocycles so as to exclude the
Maritime Mobile Service from using frequencies in this band now
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allocated to the aeronautical mobile radio service effective March
15, 1953 (Docket 10361). -

Docket 10377

In Docket 10377, the Commission is proposing to amend Parts
7 and 8 of the Rules and Regulations to delete authority for opera-
tion by coast stations, ship stations and aircraft stations on
currently assignable frequencies for telephony within the band 4000
kilocycles to 18000 kilocycles; and to include authority for opera-
tion by such stations on other frequencies for telephony within the
same band. In a statement filed on March 5, the Speclal Representa-
tive asserted that the Central Committee is fully aware that certain
amendments of the rules are required, pursuant to the Geneva Con-
ference, and has no desire to object to those changes. It was pointed
out, however, that traffic on the inland waterways is of the utmost
importance to the nation, in peace time and in war time and that
this traffic depends greatly upon adequate communication facilities.
Accordingly, the Commission was urged to make adequate frequencies
avallable to this important service.

Docket 10359

The Commission, pursuant to the Safety of Life at Sea Con-
vention, 1948, has proposed to replace Section 8.704 of its tem-
porary rules with a permanent rule which would require the installa-
tion of an: emergency antenna unless it can be shown with respect to
any particular cargo vessel that the installation of an emergency
antenna 1s impracticable or unreasonable. In the latter circumstance
a made-up spare antenna must be provided. The present temporary.rule
gives the owner the option of providing either an installed emergency
antenna or a made-up spare antenna. Comments from the shipping in-
dustry have pointed out to the Commission that it is impracticable
and unwarranted for cargo vesselg, generally, to be provided with
emergency antennas, and that the Commission should take full advan-
tage of the power authorized by the Convention to except vessels
from the required fitting of an emergency antenna.

Conclusion

The -above report is intended to cover some of the more im-
portant matters being handled for the Central Committee on Radio
Facilities and the National Petroleum Radio Frequency Coordinating
Association. We always welcome the interest of all segments of the
petroleum and natural gas industries who are making use of radio
in their industrial operations and all comments or suggestions are
always welcome and we shall be glad to be of any assistance possible.
It has been a pleasure to be with you again and I hope that the im-
portant uses of radio by the petroleum and natural gas industries
will continue to grow so that we may make an even greater contribu-
tion to the future of our Nation.

: Respectfully submitted,

SIGNED/Joseph E. Keller
Special Representative
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© PETROLEUM INDUSTRY ,ELECTRICAL ASSOCIATION
- PETITION -
- Before the ‘ :
FEDERAI: COMMUNICATIONS COMMISSION
Washington 25, D.C.
In the Matter of:

Petition for Establishment of New Radlo )

-Service Governing Radio Stations Used in

Petroleum: Industry Production and Pipe-
line Operations and Promulgation of Rules

-arid Regulations therefor.

. Comes now the Petroleum_Industry‘Electrical Association and
by 1ts attorney hereby petitions the Federal Communications Commis-
sion to establish a new radlo service for, and to promulgate rules
and regulations. governing, radio stations used in the petroleum

industry, such service to include ‘radio stations used in connection

with petroleum production and pipeline operations, and to transfer

from the presently established Utility Radio Service to the request-

ed new Petroleum Radlo Service radio statlons used in connection

with such pipeline operations.  In support of this request, your
Petitioner states as follows: l
| The Petroleum Industry Eleotrical Association (hereinafter

called the Petitioner) is an association organized in 1928 and for
all branches of the petroleum industry hav1ng telegraph, telephone,
or electrical departments. Its membership now comprises representa—
tives ofvtmenty—nine oil companies, these'companies being represen-
tative of the petroleum industry, espeoially'with relation to pro- .
duction and pipeline operations. This petition is filed by the
Association not only on hehalf of its members, but in. the interest
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of 'all companies desiring to use radio communications in order to
improve the safety and efficiency of petroleum production and pipe-
line activities and to ald in iIncreasing and conserving this nation's
0il supply and reserves. |

IT.

On October 24, 1944, Petitioner appeared and presented
evidence in Docket No. 6651, entitled "In the Matter éf Allocation
of Frequencies to the Various Claéses of Non—deernment Services 1in
the Radio Spectrum from 25,000 Kilocycles to 30,000,000 Kilocycles"
and outlined, in its testimony, the need for radio frequenciles to
serve all branches of the petroleum industry, including production
operations, geophysical services, and pipeline operations, and the
various ways in which radio Communications were and could be
regularly utilized to improve the safety and efficiency of the
industry's operations (Vol.15, pp. 2044-2974),

ITI.

On January 15, 1945, the Commission issued its "Report of
Proposed Allocations frqm 25,000 Kilocycles to 30,000,000 Kilo-
cycles." This report proposed the allocation of 20 frequencies
or chaﬁnels_above 25 megacycles ﬁfor the use of eléctric, gas,
water, and éﬁeam utilitieé on a shared basis with petroleum and
othef serviées" (p. 125). The Commiésion, in this report, further
reCOghized the»neéd of ﬁhe petroleum industry for the use of radio

on a more permanent basis than was possible under the provisional
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" radio station authorizatipns;:then being issued to the industry,

‘stating in this respect (pp.135-6):

"It appears. from the.record herein that the

communication needs of oil companies, partlcularly

- in connection with their pipeline operations, may
require the use of radio upon a basis more permanent
in character than that which is contemplated by the
present rules of the Commission which govern the
operation of Provisional Stations. Accordingly, the
Commission will give consideration to the necessity
for establishing a class of stations which will pro-
vide the 0il Industry with a radio service consistent
with its communication requirements.” ‘

On May 25, 1945, the Commission‘issued»itsvfinal,"Report of
Allocations from 25,000 Kilocycles to 30,000,000 Kilocycles"»in
Docket No. 6651, increasing the number of frequencies, finally
allocated above 25 megacycles to the use of the electric,‘gae,
water, and steam utilities and the petroleum industry from 20 to
31. These frequencies were distribufted in four different bands, as

follows (p.110):

Freguency Band ‘ No. of Channels
25 - 30 mc ‘ ' ' . 122 .
30 - 40 me : , T
72 - 76 me3 ' . - b

152 -162 mc N , 6

' o TOTAL - - 31

1 - Pursuant to Sectilon 11,121 of the Rules Governing Miscellaneous
Radio Services provisional station authorizations are expressly re-

- quired to be issued upon a "temporary basis for a specific period

of time not to exceed one year under appropriate restrictiocns and
subject to the condition that the authority granted may be revoked
at any time without advance notice or hearing. In addition to
other requirements of law and regulation, applications for renewal
of such -authority shall show that the use of the facilities is not
intended as a permanent service.

2 - Proposed to be increased to 17 channels, by Comm1881on action

' described in its public notice of January T, 1947.

3 - The 6 channels allocated in the 72-76 megacycle band by the
Commission's "Report of Allocations from 44 to 108 Megacycles" dated
June 27, 1945, were orlglnally tentatively allocated in the 104-108

" megacycle band. See p. 110 of the May 25, 1945, report and p. 5

of the June- 27, 1945, report.
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V.

On August 13, 1946, the Commission issued its. proposed
new Paft 17, Rules Governing Stations in the Utility Radio Service.
The Commission's Order of August 7, 1946, accompanying the new Part,
provided that the proposed Rules would become finally effective on
September 9, 1946, unless substantial objections were filed ther-
to by August 27. The proposed Rules established three new classes
of radid'Stations - power utility, transit utility, and petroleum
pipeline stations - for the respective use of power_utilites,
transit utilities, and petroleum pipeline operatoré, but did not
establish a class of station for use in cénnection with the pro-
ducing activities of the oil industry.  Inasmuch as the .frequencies
made available under the new Utility Radio Service to the power
utilitiés and, pétroleum pipeline operators had been méde available
for the use of the petroleum #ndustry generally as a result of the
Commigsion's generél reallocation proceeding in Docket 6651,LL this
failufe to establish a class of station for use in connection
with petroleum production activities at the time the proposed
Utility Radio Service Rules were igsued was cailed>to the attention
of the Commission by your Petitioner in statement dated and filed
August 29, 1946. Because your Petitioner did not wish to take any
action which might postpone the effective date of the new Utiiity_
Radié Service Rules, the Association's statement expressly pro-
vided that the AsSociafion did not object to the adoption of the
proposed Utility Radio Service Rules, althéugh these Rules did not
Satisfyball the ﬁeeds of the petroleum industry for radio communi-
'»catibn. -Thé right later to file the presént Petitioh was reéérved,
howeverv
4 - See "Proposed Report of Allocations from 25,000 Kilocycles to
30,000,000 Kilocycles" dated January 15,1945,pp.125-226,135-136;and
"Report of Allocations from 25,000 Kilocycles to 30,000,000 Kilo-

cycles" dated May 25, 1945, p.110.
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VI.

~-In addition po:the radio service provided petroleum pip?_
line stations, under Utility Radio Service, Part 17, youf_Petiﬁion—
er respectfully states that tne petroleum‘industryirequires regu-
lar radio service for other functioné of the industry, particular-
ly .in productlon operations, upon a basis more permanent in
character than 1is presently afforded by thé_operation of provision-
al stations. The scope of communications to be authorized for

such service should be broad enought to include the following

categories of use:

(a) 011 is frequently sought. and found .in areas remote from
éxisting communications. facilities and where the construction of
telephone or telegraph lines would be economically infeasible.

During drilling operations it is eSsential.that communications be

. established between the well site and the field headquarters in order

to maintain.pfoper supervision over drilling operations, often of a
hazardous nature. Breakdown of equipment, accidents and other
emergencies, such as a blowout, fire or explosion, not only present

hazards to life and property, but also involve loss of productive

‘time. Ready intercommunication between the well crew and the field

headquarters office should at all times be available in order to-
minimize such hazards to life and property and uneconomic loss of -
time. |

(b)-After a field is proven and steady productioniis: begun,
the need for communicatidn facilities of a relliable nature continues.
The prompt and uninterrupted movement of equipment and supplies,
transmission of operating dinstructions and reports, direction of

well servicing crews, repair crews and other routine operations
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in the producing fleld are dependent upon the instant and reliable
means of communication radic alonme affords where no other means of
communication is available.

(¢) At the present time, it is‘necessary frequently to shut
down a well for the period of time requiréd to send copiles of
electrical well 1ogs to the headquarters of the drilling company
for examination by geologists to determine various factors. To
eliminate this costly éxpenditure for. shufdown time on drilling
rigs, 1t 1s proposed to transmit the well logs over a radio-
facsimile circuit. Likewise, radio facsimile will be used to
transmit pressure gauges, meter readings, technlical drawings,and
maps when the urgency of the situation warrants the employment of
such means.

(d) Radio circuits will also be utilized for the automatic
transmission of signals from operating wells to a centrally located
receiver at field headquarters. Upon any change in well pressure,
the signal transmitted from the affected well will be registered:
in the field office in a manner which will indicate the location
of the pérticular well where the trouble exists. Field headquérters
méy then immediately communicate by radio with the necessary field
personnel for the purpose of investigatihg and correcting the source
of the trouble, This substantially reduces the time required on
the part of personnel in checking individual producing wells.

The establishment of a new radio service or the establish-
ment of a new class of station (petroleum production) in any exist-
ing service that will permit the petroleum industry to use radio

communications on a regular basis for the production activities
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indicated (as well as for pipeline purboseS),'will‘not .only -improve
the Safety and efflClency of operatlons of this natlonally 1mportant
1ndustry, but Wlll also effectuate the de01s1ons prev1ously made

by the‘Commlss1on ;n;the'Dooket 665l, reallopatlon proceedlng,_as
outlinedﬁin_Pafagraphs IlI;'IV,'and.V above."While the establish~'
ment of'a'newrolass_of petroleum[produotion'stationlin:am eXlstihg-
service would be entirely’satisfactofy.asfa temporary expediemt,

it Would5appear preferable“to establish aunewvradio service gouern~
ing statlons used in connectlon w1th the productlon activities of "
the 1ndustry. The establishment of such a’ new serv1ce would have
the added advantage of permitting the withdrawal of petroleum pipe-
line stations from the Utility Radio Service and their transfer

to the new petroleum industry radio service. The inclusion of
petroleum pipeline stations in this new service would be particular—
ly desirable because Section 17.1 of the Rules Governing Stations
in the Utility Radio Service presently defines the term Utility
Radio Service as "a radio communication service used in connection
with and concerning the operation of certain public utilities”
whereas petroleum pipelines generally do not fall in this classi-
fication. Consequently, no satisfactory service now exists for
those petroleum pipelines which are not public utilities. The
establishment of a new petroleum radio serVioe covering pipeline
and production stations alike would also seem to accord with the
wise policy the Commission. has continually followed of establish-

ing a separate radio service for the regulation of the stations
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used by a particular industry.

5 - For example, radio station use by the shipping and aviation
industries has long been regulated by separate radio services,
namely, Part 8, Rules Governing Ship Service, and Part 9, Rules and
Regulations Governing Aviation Services. Following this policy,
the Commission on December 31, 1945, established a new Part 16,
Rules and Regulations Governing Railroad Radio Service, to govern
radio station use in connection with railroad operations. This
policy was again enunciated, and for prospective use in this
particular instance, as recently as August 9, 1946, when the Commis-
sion issued its final report on the petition of National Bus
Communications, Inc. in Docket 6651. In that report it was

stated that as soon as the number of frequencies needed by the
intercity passenger bus industry had been established, "a separate
intercity passenger bus radio service will be established by the
Commission to govern the operation of all radio stations furnishing
communications exclusively to busses," (p.9). The advantage to a
particular industry of having a tallor-made single regulation to
govern its radio stations use requires no elaboration.
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AN

WHEREFCRE Your Petitloner respectfully reouests:

1. That the Comm1ss1on promptly establlsh a new radio
serv1ce for, and promulgate rules and regulatlons governlng, radio
statlons used in the petroleum industry, such new service to in-
olude both‘radio stations used in connection with petroleum pro-

duction and pipeline operations, and to transfer from the presently

established Utility Radio Service to such new Petroleum Radio

Service radio stations used 1n connection with pipeline operations.

A suggested set of rules and regulatlons to cover such new service
is attached as Appendlx A hereto

2. If the Commission decides not to establish, at this
time, suchbahhew radio servioe for the‘petroleum.industry, that 1t

a. Establish a new class of stations‘(petroleum

| produotion) in an existing-radio.service;

b. Change its defihition of Utility Radio Service
(Section‘lT l) to make it expressly available to
petroleum plpellnes 1rrespect1ve of Whether or
not they are publlc utllltles, and

o; Extend the coverage of the ex1st1ng Utlllty Radlo

| Serv1ce to persons furnlshlng radlo communloatlon
services to Power Utilitles, Transit Utllltles,
.and Petroleum Plpellne Operators as there deflned
Respeotfully submltted
- PETROLEUM INDUSTRY ELECTRICAL ASSOCIATION

By
Joseph E. Keller Joseph . E. Keller, 1Its Attorney
Dow, Lohnes and Albertson:
600 Munsey Building

"Washington 4, D, C.

January 20, 1947
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Appendix A
~Rules Governing Stations in the Petroleum Radio Service

DEFINITIONS

Petroleum Radio Service - The term "Petroleum Radio Service"

means a radio communication service used in connection with the
production or pipeline operations of the petroleum industry.

Petroleum Operator - The term "Petroleum Operator" means

any person¥ engaged in, or who proposes to engage in, the operation
of radio stations in connection with petroleum productionior pipe-
line opefations. |

Petroleum Production Station - The term "Petroleum Produc-

tion Station" means a station operated by a petroleum operator for
communications essential to the establishment, maintenance, or
operation of petroleum pipeline facilities.

Petroleum Pipeline Station - The term "Petroleum Pipeline

Station" means a station opefated by a petroleum operator for
communications essential to the establishment, maintenance, or
operation of petroleum pipeline facilities.

(For general provisions regarding Applications and Licenses,
Technical Specifications, Records, Tests, and Miscellaneous rules,
reference is made to the Utility Radio‘Service rules on.these
subjects. The reference to the ﬁUtility Radio Service" in those
ruieSAshould be changed to "Petroleum Radio Service." Further, a
cnange in the form numbers of the applications referred to in the
Utility ‘Radio Service rules may be necessarj i1f these forms may
~not be used for Petroleum Radio Service as well as Utility Radio

Service authorization.)

* The term "Person” wherever used in these rules includes an indi-
vidual, partnership,unincorporated assoclation, corporation, and
cooperative organization.
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PETROLEUM PRODUCTION STATIONS

| Ellglblllty for llcense - Authorlzatlons for petroleum pro—.
ductlon statlons w1ll be issued to petroleum operators as de— |
flned in Sectlon | of these rules,

Frequencies.available -

(a) The follow1ng frequen01es ** are presently avallable for
ass1gnment for use by petroleum productlon statlons on a temporary

ba81s only, pendlng the adoptlon of a final frequency ass1gnment

plan for statlons in the Petroleum Radlo Serv1ce.

30.86 me 75 .42 mec 153.05 mec
31.98 mc , 75.46 me. - 153 .23 me
33.02 me 75.50 mc 153.41 me
33.58me ... . 75,58 mec- . . 153.59 mc
39. 98 me - 75 62 mc 156.81 mc

‘ . T75.66 mc - ~~157.11 me

Frequencies in certaln telev151on channels as 1ndlcated in footnote
5, Section 1, Report of Allocatlons, Federal Communications Commis-
sion, May 25, 1945 -

(h) The follow1ng frequen01es may be ass1gned for use by
llcensees of petroleum productlon statlons prev1ously authorlzed to

operate provisional stations on these frequencies:

31.02 mc 35.46 mec
31.18 me.. - oo 37014 me.
31.54 me 39.14 me
33.46-me - <. . 39.54 mc
33.62 me

X These are the same frequencles as have been made available for
petroleum: pipeline station use under Section 17.812 of the Utility
Radio Service Ruleg. 1If definite frequency assignments may not be
made in the 25-30 megacycle band, it is requested that there be
added to these fredquencies the 12 fregquencies that were allocated
for. petroleum industry use in the 25-30 megacycle band as well as
the additlonal frequencies made available for petroleum industry use
in the 30-40 megacycle band by reason of the Commission's actions
described in its public notice of January 7, 1947, increasing the
spectrum space allocated. to power utllity. petroleum groups in the
30-40 megacycle band from 7 channels to 17 channels (See Paragraph
IV of this petition). : . :
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(c¢) The abovevfrequeﬁcies will be assigned on a temporary
basis only and are subject tovchange without advance notice or
heafing,if assignments should brove to be at vafiancé with the
final.plén of assighment of.specifio frequéncies to thebvarious
stations operating in the bands listed in (a) and {b) above.

(d) Any frequency. or groupvof.frequenciés allocated for
‘uSe by petroleﬁm production stations may be restricted for ﬁse in
oné or:mbfe specified geographical areas. The fréquencies immedi -
ately'aVailable for‘assighment for use in any particulaf area may
be ascertained by communicatingrwith the Washington 25, D. C.

office of the Federal Communications Commission.

Permissible communications - Petroleum production stations
are authorized tO‘tfansmit communications essential to:
(1) public safety and the protection of 1ife or impouvtant
property; or
(2) operations in connection with the establishment,
maintenance, and operation of petfoleum production
facilities. |

"Points of communication -

(a) Petroleum production land stations, mobile stations,
and portable stations are authorized to interéommunicate with
mobile or portable units licensed in the Petroleum Radio Service.

| (b) Petroleum production stations operating at fixed lo-
catidﬂs are authorized to intercommuﬁicate or to transmit to
recéivers at fixed locatiohs_only under the folloWing limitations.
and conditions:; ﬂ |
(1) when messages transmitted are bf immediate im;

portance to mobile or-portable'units; or
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(2) normal communication facilities between such
points are inoperative, inadequate, or unavaill-
able; or |

. (3) express authdrity has; upon a proper showing
of need, been first obtained therefor.

PETROLEUM PIPELINE STATIONS

_ (The same rules and regulations which now govern the
use of these'stations in the Utility Radio Service shall apply.
This would necessitate changing the term "petroleum pipeline
operators" used in the Utility Radio Service to "petroleum
operators"; and the reference to the "Utility Radio Sergice"
in those rules would also be changed to "Petroleum Radio

Service.")
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BYLAWS OF THE NATIONAL PETROLEUM
RADIO FREQUENCY COORDINATING ASSOCIATION

Name v,,'

1.1 The name- of this organlzatlon shall be NATIONAL PETROLEUM
" RADIO FREQUENCY COORDINATING ASSOCIATION.

Purpose

2.1 The purpose of this Assoclation shall be to advise and
assist the petroleum industry in complying with the
provisions of Section 11.57, Policy Governing the
assignment of Prequenciles, Ruleg and Regulations of the

.Federal Communlcatlons -Commission.

Organlzatlon -

3.1 Regional Groups '

To carry out the purpose of this Association the United
States is divided into seven Admlnlstratlve Reglons,

as shown on -Exhibit "B" attached. . In each of the
Administrative Regions there shall be formed a Regional
Petroleum Radio Frequency Coordinating Association.

The membership ‘of these seven Reglonal associations
shall comprise the National Association.

3 11 Eligibility ,
: Membership in Reglonal Petroleum Radio Fre-

- quency Coordinating Associations shall be

- open to representatives of operating organiza-
tions which are eligible for radio service
under Part 11, Sub-Part.G, Petroleum Radio
Service, of the Federal Communlcatlons Com-
mission's Rules and Regulations.

3.12

- Each eligible organlzatlon which has applied

“ for or helds a Construction Permit or License
in the Petroleum Radio Service may appoint one
»representatlve to active membership status.
Bach active member 1s entitled to only one vote
irrespective of the number of organizations
he may. represent. Only actlve members may be
elected to office.
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3.13 . ' . -
Each eligible organization may appoint one or
more representatives to assoclate membership
status. Associate members may not vote nor
be elected to office but may be appointed to
committee, attend all meetings, and take part
in discussions.

Each active member may designhatée an alternate
to act in his»absence.

By-laws of each Regional Petroleum Radlo Fre-
quency Coordinating Association shall be sub-
mitted to the National Executive Committee
for approval before final adoption.

3.2 National Executive Committee
The Nationali Executive: Commlttee Shall congist of 12
members as fdllows:

3 21 The Chairman of each Administrative Regional
: ASSOClatlon or a de31gnated dlternate and

3.22
Five additional members to serve for one
year to be selected by the above seven
members, one from each of the following
divisions of the Petroleum Industry

Production :

Geophysical

"0il and Products Pipe Llnes

Gas Pipe ‘Lines

Refining

OO oTD

3.23 Officers of National Association
The eletted officers shall be: Chair-
man, Vice-Chairman and Secretary-Treasurer.
Officers shall be elected from and by a
majority vote of the Executive Committee.
The term of office shall be one year, or
until thelr successors are elected,.
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L, Scope

4.1 The Executive Committee shall act for the Natiaonal
Association:

4,11
To study and recommend solutions for frequency co-
ordination problems which cannot be resolved by
the Regional Assoclations,

4,12
To study and recommend solutions for frequency
coordination problems with other services.

4.13 '

‘To review work of all Regional Associlations from
time to time as circumstances require., to make
recommendations for inauguration of special studies
or cessations of existing activities.

5. Meetings

5.1 DNational Association
A meeting of the National Association may be called on
30 days!' notice:

5.11
At any time by the Executive Commlttee

5.12
By petition of 50 members

5.2 National Executive Committee

5.21
The National Executive Committee shall meet at
least once annually.

- 5.22
A meeting may be called at any time by the Chairman.

6. Amendments

6.1 Proposed amendments of these bylaws shall be submitted
to the Executive Committee for approval and if approved,
shall be distributed to all members for approval by
letter ballot. Amendments disapproved by the Executive
Committee shall be distributed to Assoclation members
with reasons for the disapproval shown.

‘6.2 Proposed amendments shall become effective immediately

upon approval by two-thirds of all members voting with-
in 30 days after mailing.

- 148 -







- ;\\\

REGION I

REGION IT

REGION III

REGION IV

REGION V

REGION VI

REGION VII

CHAIRMAN

VICE CHAIRMAN

MEMBERSHIP

EXECUTIVE COMMITTEE OF THE NATIONAL PETROLEUM RADIO FREQUENCY

COORDINATING ASSOCIATION

D. K. Ruth

~Manufacturers Light & Heat Company

800 Union Trust Building
Pittsburgh, Pennsylvania

J. . C, Williams .
The Ohio Fuel Gas Company

99 North Front Street

Columbus., Ohlo.

D. R. Wofford

Texas Gas Transmission Corporatlon"
P. 0., Box 577 . _

Owensboro, Kentucky

McKinley Rhodes

Tennessee Gas Transmission Company

P. 0. Box 2511
Houston, Texas

W, B. Haas

Northern Natural Gas Company
2223 Dodge Street

Omaha, Nebraska

T. A, Wilson
Southern Unlon Gas Company
Box 757

Farmington, New Mexico

W. E. Church

(Shell 0il Company)

Interstate Petroleum Communications, Inc.
1008 West 6th Street

Los Angeles, California

H. A, Rhodes
Transcontinental Gas Pipe Line Corporation
Houston, Texas

L, E, Cook

Sinclair Pipe Line Company
Sinclair Building
Independence, Kansas
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. SECRETARY
Also -
SPECIAL
REPRESENTATIVE

W. A, Shipman
Virginia Gas Transmission Corporation

"P. 0, Box 215

Falls Church, Virginia

R. D, Wyckoff
Gulf Research & Development Company

‘Box 2038

Pittsburgh 20, Pennsylvanla

Clifton D. Campbell

"Humble Pipe Line Company

Room 652, Humble Building
Houston, Texas

Joseph E. Keller
600 Munsey Building
Washington 4, D, C.
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CENTRAL COMMITTEE ON RADTO FACILITIES
OF THE-
AMERICAN PETROLEUM INSTITUTE

Chairman: S W, M. ‘RUST, JR., Humble Oil & Refining Co.,
Houston, Texas‘ ‘

Vice Chairmen: ’ J. A, POLHEMUS, JR., Standard 0il Co. of
California, Standard 0il Building,
San Fran01soo 20, Calif

V. J.. SITTEL Service Pipe Line Company
Serv1ce Pipe Line Building, Tulsa, Oklahoma

Secretary: B, H. LORD, JR., American Petroleum Institute
: 1625 K Street, N. W., Washington 6, D, C,
Special : '
Representative: JOSEPH E, KELLER

600 Munsey Bulldlng, Washlngton 4 D, C.

CHARLES F. BERNARD....Interstate 01l Pipe Line Co., Box 1107
Shreveport 83, Ila.

. 5. BIRD..o.¢vss....The California Co., 1818 Canal Bldg.
New Orleans, La.
. T, BORN...... -«+...Geophysical Research Corp., Box 2040
v ‘Tulsa,2, Oklahoma
« M, BRANAN ........ Contlnental 0il Co., Box 2197, Houston, Texas
. T, BULLA.......... Natural Gas Pipeline of America, 20 N. Wacker Dr,
a Chicago 6, Illinois :
« 5., CAPIAN ........ Gulf Refining Co., Box 2100, Houston,‘Texas
. F. CARLETON........The Texas Pipe Line Co., Houston 1, Texas
. E. CHURCH........ ..Shell 0il Co., 1008 W. 6th St., Los Angeles,
‘ Calif.
. T, CLARKE...... .+s.Union Sulphur and 0il Corp., Sulphur, La,.
. H., CLEWELL,.,...«...Magnolia Petroleum Co., Dallas, Texas
. S, COLLETT......... The Atlantic Refining Co., 260 S. Broad St.
Philadelphia 1, Pa.
. E, COMSTOCK. " . .00 .. Phillips Petroleum Co., Bartlesville, Okla.
o BE. COOK...covevnnn .3inclair Pipe Line Co., Sinclair Bldg.,
Independencte, Kansas
HARRY L, CORNELL...... Esso Shipping Co., Rm. 301, 115 Broadway,
' ' New York 6, N, Y,
C. Fode MEY....0..... Columbia Gas System Service, 120 E. 41st,
. New York, N. Y.
J. H, FIEILD .......... Sohlo Petroleum Co., 2300 1lst Natl., Bank
Bldg., Oklahoma City, Okla.
ROBERT L. GRAY........ Ashland 0il & Refining Co., Ashland, Ky.
KARL S, HAGIUS........Colorado Interstate Gas Co., Colorado Springs,
- Colorado
W, W, HARDY . . v v e v e e e nn Socony-Vacuum 0il Co., Inc., 26 Broadway,

New York 4, N. Y,
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CLYDE R. HEPLER....... Pan-American Pipe Line Co., Houston, Texas

L, M, HUBBY ........ ..The Texas Company, Box 425, Bellaire, Texas

VANCE JENKINS..... ....Union 0il Co., of Calif., 617 W. 7th St.
Los: Angeles 17, Calif :

CARL'M.: LATHROPZ...... 8tandard 0filCDevelopm&nt Co. L,¢Box 121, Linden,
N. J.

C. B, LESTER ........ Mid-Valley Pipe Line Co., 430 North Center,
Longview, Texas

D, H, LEVY......... ...PBtroleum Industry Electric Assn., c/o0

o A Magnolia P, L. Co., Dallas, Texas ‘

F, W, LITTELL ..... .. Shell Pipe Line Cop., Shell Bldg., Houston 2,
Texas

STANLEY ILUC.......... Standard 0il Co. (Ind.), 910 S. Michigan Ave.,

o Chicago 80, I1l.

S. R. McCONOUGHEY.....Michigan-Wisconsin Pipe Line Co., 500 Griswold
St., Detroit 26, Michigan

J., D, McCULLOUGH,..... The Buckeye Pipe Line Co., 137 W. North St.,
Lima, Ohio

R, D. MONTGOMERY...... Richfield 0il Corp., 555 S. Flower St., Los
Angeles 13, California

O. W. MORTON ........ Panhandle Eastern Pipe Line Co., 3040 Idaho

. Ave., Washington, D, C.

H, G, PEGUES ......... United Pipe Line Co., Shreveport, La.

H., A, RHCDES.......... Transcontinental Gas Pipe Line Corp., Houston,
Texas ,

E, M, SHOOK ...... ....Magnolia Pipe Line Co., Dallas, Texas

R, M, SLOUGH ........ The Ohlo 0il Company, Findlay, Ohio

C, E, SUTTON +....... The Pure 011 Co., City Natl. Bank Bldg.
Houston, Texas

E, H, WIIDER ......... Sun 011 Company, Beaumont, Texas

JOSEPH H, WOFFORD. . Radio Communications Engr. Service, 4317

; Montrose Blwd., Houston, Texas

R, D WYCKOFF ........ ¢Gulf Research & Development Co., Pittsburgh 30,

Pa.
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Dow Chemical Co.

Freeport Texas
.East Ohio Gas Co. (The ),

‘Cleveland, Ohio
;E1 Paso, Texas

Great Lakes Pipe Line Co., Kansas City, Mo.
Gulf -0il. Corporation, Pittsburgh, Pa. - :
.Gulf Refining Co., Houston Pipe ILine Division,
‘Houston,  Texas:
Gulf Refining Co.,_Tulsa Pipe. Llne D1V1Slon,
Tulsa, Okla. '
.Houston  -Pipe Line - Co. Houston, Texas,
Huber Corporation, J. M., Borger, Texas
Humble Pipe Line Company, Houston, Texas
Industrial Gas Supply Corp., Houston, Texas
Interstate 011 Pipe Line Co., Tulsa, Okla.
Interstate 01l Pipe Line Co., Shreveport, ILa.
Lone Star Gas Company, Dallas, Texas
Magnolaa Pipe Line Co., Dallas, Texas ,
Michigan-Wisconsin Pipe Line Co., Detroit, Mich.
Tulsa, Oklahoma
Mid-Valley Pipeline Co., Longview, Texas
Michigan-Ohio Pipeline Corp., Mt. Pleasant,Mich.
National Transit Co., 0il City, Pa.
Ohio Fuel Gas Co. (The), Columbus, Ohio
Ohio 0il Co. (The), Findlay, Ohio
Oklahoma Natural Gas Co., Tulsa, Okla.
Pan-American Pipe Line Co., Houston, Texas
Pan-American Gas Company, Houston, Texas
Panhandle Eastern Pipe Line Co., Kansas City,Mo.

.Phillips Petroleum Co., Bartlesville, Okla.
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..Platte Pipe Line Co.,

Phillips Petroleum Co., Refining Dept.,
Bartlesville, Okla.

Plantation Pipe Line Co., Atlanta, Ga.

Kansas City, Mo.

Premier 0il Refining Co., Ranger, Texas

Pure Transportation Co., Tulsa, Okla.

Shell 011 Company, Los Angeles, Calif.

Shell Pipe Line Corp., Houston, Texas

Sinclair Pipe Line Co., Independente, Kansas

Service Plpe Line Co., Tulsa, Okla.

Service Pipe Line Co., Englneerlng Dept. ,Tulsa,
Okla.
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A, C, ALTER ......... Southern California Gas Co., Los Angeles,
. California SR
J. A, POLHEMUS, JR. ..Standard 0il of California, San Fran01sco Calif,
F, L., JOHNSON.,........ Sun Physical Laboratory, Newton Square, Pa.
W. E. DICKINSON....... Sun Pipeline Co., Beaumont, Texas _
Je R, ELLIS .0 s s v e vne e sunray Pipe Line Co., Tulsa, Okla.
A, L., STEGNER....+....Tennessee Gas Transmission Co., Houston, Texas
THOS. B. KELLEY..... ..Texas Eastern Transmission Corp.,Shreveport,la.
WM, C, BRADY..........Texas Eastern Transmission Corp,, Shreveport,La.
. VINTON IONG........ Texas Eastern Transmission Corp., Shreveport,la.
DELBERT R. WOFFORD....Texas Gas Transmission Corp., Owensboro, Ky.
C.E. UPSON.......... Texas-Illinois Natural Gas Pipe Line Co.,
~Chicago, -I11. :
O, V, SUMMERS........ Texas Pipe Line Co., Houston, Texas
P, F, DAVIS ......... The Texas-Empire Pipe Line Co.,Tulsa,Okla.
H, A, RHODES.......... Transcontinental Gas Plpe Llne Corp.,
: o Houston, Texas
M, O, SHARPE ......... Trunkline Gas Co., Houston, Texas
B, C., BARNETTE,JR.....Union Sulphur and 0il Corp., Sulphur, La.
H. G. PEGUES....... ...United Gas Pipe Line Co., Shreveport, La.
E, D. NUITTALL........ United Gas Corporation, Shreveport, La.
J. M, WEST.......... . .West Production Co., Houston, Texas
DAVID SHEFFET ... Western Geophysical Co. of America, Los Angeles,

Calif.
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